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Much  as  may  be  said  of  the  imprac- 
ticability and  danger  of  the  single 
tax  delusion,  its  most  effective  dis- 
missal is  in  the  falsity  of  the  assump- 
tions upon  which  it  has  been  built 
up.  In  all  civilized  countries  poverty 
is  diminishing,  not  increasing  as  it 
would  if  land  ownership  were  oper- 
ating as  alleged.  And  it  is  the 
exception,  not  the  rule,  that  land 
ownership  brings  any  deplorable 
'^unearned  increment.'*  On  the 
whole,  land  has  risen  in  value  either 
not  at  all  or  insufficiently  to  com- 
pensate for  the   cost  of  holding  it. 
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FOREWORD 

Increasing  public  interest  in  taxation  problems  sometimes  confronts  for- 
ested regions,  whose  welfare  is  largely  dependent  upon  forest  industry,  with 
agitation  for  new  systems  framed  without  forestry  in  mind.  It  is  not  within 
the  province  of  forestry  organizations  to  quarrel  with  any  of  these  insofar  as 
they  are  sincere  attempts  to  improve  social  conditions.  As  such,  single  tax 
should  properly  be  left  to  political  economists  and  to  the  community  for  de- 
cision as  to  whether  land  ownership  is  the  oidy  means  by  which  capitalexploits 
labor  and  is  the  source  of  all  our  social  ills.  But  foresters  and  forest  welfare 
do  owe  it  to  the  public  to  speak  when  any  measure  advocated  by  those 
ignorant  erf  or  indifferent  to  forest  conditions  T.hveaf^rs  the  perpetui^tion  of 
forest  resources.  "   '      '  "   .  " 


SINGLE  TAX  A  DANGER  TO  FORESTRY 

(From  the  adopted  report  of  the  Fifth  National  Conservation  Congress,  Wash- 
ington, D.  C,  November,  1913.) 

The  single  tax,  applied  to  forests,  forces  cutting  regardless  of  demand. 
This  means  the  utter  waste  of  all  but  the  choicest  part  of  the  tree;  the  export 
to  foreign  countries,  hence  the  loss  to  us,  of  the  surplus  above  our  present 
wants;  and  the  early  destruction  of  a  source  c^  tax  revenue  which  should  be 
stable  and  enduring.  It  also  means  the  wrecking  of  the  great  majority  class 
of  lumbermen — the  small  independent  men  who  have  no  great  financial  back- 
ing— ^and  placing  the  control  of  lumber  prices  with  those  who  are  in  position 
to  take  advantage  of  the  situation  without  the  slightest  benefit  to  the  con- 
sumer or  any  desirable  effect  of  distributing  forests  among  small  hands,  such 
as  is  argued  bysingle-taxersinthe  case  of  farmlands.  It  means  only  over-cutting 
and,  to  accomplish  this  as  econondcally  as  possible,  only  by  the  largest  and 
perfectly  organized  operations  such  as  require  great  capital.  With  respect  to 
the  growing  of  new  forests,  to  supply  the  future  consumer,  continue  a  tax 
revenue,  and  to  preserve  streamflow,  the  result  would  be  even  more  suicidal, 
for  destruction  of  the  project  would  be  attended  by  no  salvage  whatever. 
The  forests  simply  would  not  be  grown. 

The  only  alternative  to  these  evils,  under  single  tax,  would  be  to  separate 
forests  from  land  absolutely,  regarding  the  former  as  improvements,  a  dis- 
tinction inkpossible  to  arrive  at  justly  and  practically  under  conditions  grading 
from  virgin  forest  to  purely  man-grown  reproduction,  with  even  the  former 
existent  to  a  certain  but  unmeasurable  degree  because  of  fire  protection  afforded 
by  the  owner.  It  is  wholly  unlikely  that  the  public  would  seriously  consider 
exempting  all  speculatively-owned  forests  from  taxation.  To  continue  regard- 
ing them  as  land,  under  single  tax,  would  have  the  destructive  effect  described. 
To  exempt  them,  but  compensate  by  increasing  the  tax  on  the  land  which 
bears  them,  would  require  over-taxing  identical  land,  now  denuded  but  which 
should  be  reforested,  so  that  reforestation  would  be  impossible.  Consequently, 
should  single  tax  ever  be  considered  seriously  in  any  forest  community,  it  will 
be  highly  necessary  to  exempt  forest  lands  wholly  from  its  application,  either 
by  continuing  them  under  the  old  general  property  tax  or  preferably  placing 
them  under  a  yield  tax  system  which,  in  effect,  applies  the  income  tax  pnnciple 
to  this  class  of  property. 
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THE  CASE  AGAINST  THE  SINGLE  TAX 

E.  T.  Allen 

(An  address  before  the  State  Tax  Conference  in  Seattle,  May  27-29,  1914, 
under  the  auspices  of  the- University  of  Washington.) 

I  have  been  asked,  rather  unexpectedly,  to  marshal  in  orderly 
array  the  obvious  answers  to  the  single  tax  heresy.  This  is  not  a 
pleasing  task  for  one  of  sympathetic  nature,  because  in  the  first 
place  *»ngie  tax'isr  AO^*  2a}i>rgument,  but  a  faith.  People  believe  in 
suigle  tax^  i\pt  b^pAUse.  a  thorough  study  of  political  economy,  pro 
andVcto/nfe^Vjesf  iJJBppc  M  -oflier  decision,  but  because  they  have 
discovered  a  divine  revelation  which  makes  study  of  the  other  side 
irreverent.  One  hesitates  to  attack  such  a  faith.  In  the  second 
place,  the  answers  are  so  many  that  the  whole  subject  does  not 
seem  worth  the  time  required  to  present  them. 

In  the  time  I  do  have,  however,  I  shall  not  ask  you  to  listen  to 
my  own  rhetoric  but  shall  try  to  give  a  digest  of  the  conclusions 
of  the  world's  best  thinkers  who  have  studied  all  sides  of  the  question, 
not  as  single  taxers,  or  primarily  as  anti-single  taxers,  but  as  un- 
biased political  economists. 

Single  tax  is  unjust.  While  it  professes  to  return  society-made 
values  to  society,  it  exempts  the  many  forms  of  wealth  which, 
quite  as  much  as  lana  values,  are  due  to  the  existence  of  society. 
There  is  no  such  thing  as  individual  production.  All  wealth  is 
made  by  exploiting  community-made  conditions,  including  the 
needs  and  services  of  labor.  The  most  ardent  single  taxer,  who 
declares  that  the  product  of  his  brain,  hand,  and  industry  is  his 
own,  and  consequently  different  from  community-made  values, 
owes  his  whole  existence,  is  alive  and  heard  today,  only  because 
society  has  given  his  wares  a  market.  He  and  you  and  I,  each  alike, 
owe  a  debt  to  this  society  and  should  pay  it,  as  taxes,  according  to 
our  ability  to  pay.  There  is  no  justice  in  singling  out  land  and 
sparing  other  society-made  values.    All  are  thus  made. 

Single  tax  is  uneconomic.  By  confiscating  land  values  it  reauces 
land  to  a  mere  instrument  for  temporary  use.  This  means  abuse 
of  the. soil  because  cultivated  by  those  without  enduring  interest 
in  its  fertility,  also  lack  of  land  reclamation  and  development. 
These  mean  less  food  to  supply  consumers  and  higher  food  prices — 
attacks  upon  the  community's  very  existence. 

Single  tax  is  dangerous.  Aside  from  all  its  principles,  it  places 
the  tax-gathering  power — ^the  most  dangerous  power  in  govem- 
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ment — beyond  the  safeguard  of  common  interest.  With  all  classes 
but  one  exempted  from  any  need  of  watching  men  or  methods  to 
prevent  oppression,  extortion  and  extravagance,  a  most  corrupt 
and  powerful  machine  is  certain  to  follow. 

Single  tax  is  impracticable.  It  can  not  produce  the  required 
revenue.  Whatever  may  appear  from  figures  based  on  present  land 
values,  its  effect  must  reduce  such  values  to  a  point  where  they 
cannot  support  the  tax.  The  poorer  and  less  developed  the  com- 
munity, the  quicker  will  its  tax  sources  be  destroyed. 

Single  tax  is  ambiguous.  It  is  incapable  of  the  clear  definition 
and  understanding  necessary  to  intelligent  adoption  or  execution. 
It  is  based  wholly  on  upsetting  social  conditions  and  bringing  about 
new  ones  that  cannot  be  accurately  forecast.  Instead  of  attempting 
to  utilize  the  history  of  eight  centuries  of  English-speaking  people 
in  tax  reform,  it  attempts  to  bring  about  an  untried  situation  and 
l^;islate  for  it  in  advance  without  experience.  Naturally  it  cannot 
present  any  clear-cut  working  method. 

Single  tax  requires  impossibilities.  It  purports  to  spare  values 
due  to  the  land  owner's  personal  effort,  but  in  practice  this  cannot 
be  done.  What  assessor  can  measure  the  labor  and  expense  involved 
in  cultivating  or  improving  any  tract  unless  he  knows  its  exact 
original  condition  and  of  every  hour  and  cent  spent  upon  it  later? 
No  two  tracts,  however  alike  now,  represent  identically  the  same 
effort. 

Single  tax  punishes  the  poor.  The  rich  can  evade  its  conse- 
quences, at  least  partially,  for  there  are  many  alternative  invest- 
ments. But  the  wage  earner  whose  sole  hope  of  investment  is  in  a 
home  of  his  own,  the  farmer  who  knows  no  trade  but  using  the 
land,  the  consumer  whose  food  is  to  be  curtailed  in  production 
ana  then  subjected  to  speculators  who  can  hold  it  without  tax — 
these  have  no  alternative. 

Single  tax  says  to  the  little  investor  as  well  as  to  the  big  one — 
to  the  wage  earner  who  invests  his  savings  in  a  home  and  to  the 
settler  who  braves  privations  to  acquire  one:  "You  shall  have  no 
profit.  Profit  belongs  to  us."  Will  it  also  guarantee  him  against 
loss? 

Single  tax  is  an  abandoned  device  for  tax  reform.  All  progressive 
coimtries  are  working  toward  taxing  all  wealth  on  the  basis  of  its 
ability  to  pay.  It  is  a  proposal  hundreds  of  years  old,  exploded 
every  time  it  has  been  studied  seriously,  and  now  kept  alive  chiefly 
by  funds  contributed  by  enemies  of  true  tax  reform. 

5 


Single  tax  is  seldom  a  home  movement.  The  chief  reason  it  is 
before  most  commmiities  is  that  an  Eastern  millionaire,  Fels, 
fomided  a  fund  supplying  large  sums  for  hired  writers,  speakers 
and  petition  carriers. 

No  good  movement  ever  depended  on  paid  agitators. 

There  is  double  cause  to  suspect  agitation  paid  for  by  interests 
with  no  stake  in  the  conmnmity. 

There  is  treble  cause  when  it  seeks  I^slation  to  favor  such 
interests  at  the  expense  of  others. 

Single  tax  exempts  Mr.  Fels'  business  and  big  business  generally. 

Single  tax  increases  the  farmer's  and  home  owner's  taxes.  It 
destroys  the  value  of  their  property.  Both  of  these  things,  the  last 
because  of  the  first,  are  professed  objects  of  single  tax.  Its  breath 
of  life  is  in  attacking  the  morality  of  land  ownership.  It  is  by  these 
things  that  it  proposes  to  produce  the  millenium. 

Single  tax  arrays  against  the  small  land  holder  all  the  personal 
prejudices  that  can  be  fostered  against  the  large  land  holder.  We 
may  feel  more  charitable  toward  the  former,  but  he  is  bracketed  by 
single  tax  in  a  class  deserving  punishment.  He  will  not  always 
escape. 

The  tax  gathering  power,  if  unjustly  used,  is  the  world's  greatest 
instrument  for  corruption,  oppression,  and  destruction  of  individuals 
and  industries.  What  safeguard  remains  for  the  farmer  or  home 
owner  when  all  other  classes  are  arrayed  against  him,  exempt  and 
without  interest  unless  to  profit  by  extortion,  extravagance  and 
political  power? 

Single  tax  does  not  help  the  wage  earner.  He  pays  practically 
nothing  now  upon  his  personal  effects.  It  is  his  employer  who  will 
profit — the  man  who  rides  in  automobiles  and  grows  rich,  not  by 

owning  land  but  by  exploiting  the  needs  and  services  of  labor. 

What  the  capitalist  saves  by  single  tax  must  be  paid  by  land, 
passing  the  burden  back  to  the  wage  earner  in  the  form  of  higher 
food  prices.  More  than  that,  the  speculator  in  cornered  necessities 
of  life,  paying  no  tax  while  holding  them,  can  wait  till  the  consumer 
pays  his  price. 

Single  tax  exempts  wealthy  proprietors  of  great  sawmills,  factories 
and  department  stores,  idle  inheritors  of  great  fortunes,  middlemen, 
wholesalers  who  control  the  necessities  of  life,  bankers  and  bond- 
holders, liquor  dealers  and  loan  sharks,  landlords  of  houses  and 
tenements.    Does  this  sound  like  a  wage-earners'  law? 

Single  tax  professes  to  punish  the  great  land  and  timber  owners. 
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How?  By  taxing  them  heavily  before  conditions  pernut  realizing 
anything  on  their  investment,  but  after  they  get  their  millions 
allowing  full  enjoyment  without  being  taxed  at  all. 

Single  tax  says  it  seeks  to  confiscate  rent,  because  rental  values 
are  community-made,  and  to  exempt  profits  of  individual  effort. 
Examine  this  theory  from  a  common  sense  business  standpoint 
and  ask  how  it  is  to  be  done.  There  is  no  such  sharp  distinction 
between  rent  and  profit  for  the  assessor  to  recognize.  They  shade 
mto'each  other. 

Rent  may  not  endure,  for  land  may  lose  as  well  as  gain  value. 
Though  rent  is  chiefly  due  to  growth  of  population,  it  is  no  more 
so  than  the  value  of  any  business,  and  the  land  holder  without 
skill  and  effort  to  serve  the  conununity  is  more  apt  to  lose  than 
gain. 

There  are  exceptions,  made  much  of  by  single  tax  writers,  but 
it  is  a  rule  that  returns  from  land  are  made  by  those  who  use  their 
capital,  earnings  or  labor,  rather  than  keep  it  idle,  and  who  develop 
their  property  at  individual  risk  and  expense,  instead  of  waiting  for 
others  or  for  the  conmiunity  to  do  it.  This  is  true  of  the  farmer, 
the  home  builder,  the  developer  of  city  additions,  and  the  reclaimer 
of  desert  or  swamp.    There  are  plenty  of  failures  also. 

Single  tax  denies  these  services  and  risks.  At  least,  it  cannot 
measure  them.  In  order  to  guarantee  the  conmiunity  all  profit 
which  might  otherwise  go  to  an  exceptional  lucky  idler,  it  is  obliged 
to  confiscate  them  along  with  community-contributed  values.  It 
does  this  to  no  other  form  of  human  effort.  Nowhere  else  is  the 
investor  asked  to  take  all  the  risk,  pay  all  society's  taxes,  give  up 
any  profit  to  society,  and  yet  be  unreimbursed  by  society  if  the 
venture  fails.  If  it  is  denied  that  single  tax  does  this,  ask  how  the 
assessor  is  to  separate  rent  and  profit. 

But  here,  and  I  ask  you  to  mark  it  well,  is  the  conclusive  proof 
of  the  utter  destructiveness  of  the  single  tax: 

It  will  penalize  the  great  middle  class  which  constitutes  society. 
While  its  advocates  may  make  much  of  the  "unearned  increment" 
and  point  out  a  few  fortunes  acquired  thereby,  the  fact  remains 
that  land  is  only  to  a  small  extent  owned  by  the  rich.  These  prefer 
more  rapid  means  of  money  making,  means  which  wealth  can 
control.  Land  is  chiefly  owned  by  the  farmer  and  the  ordinary 
citizen  who  invests  in  a  home  or  in  land  as  a  safe  form  of  applying 
his  earnings.  It  is  the  ruling  passion  of  our  people  to  own  a  home 
and,  more  than  this,  to  invest  their  savings  in  something  which  is 
safely  beyond  the  manipulations  of  their  financial  masters.    They 
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fear  stocks,  bonds,  railroads,  mines,  and  the  like.  They  prefer 
security  for  old  age,  or  for  their  widows  and  children,  to  be  in  the 
form  of  land  and  they  save  for  this  purpose.  It  is  our  national 
inducement  to  thrift.  Consequently  it  is  this  majority  middle  class, 
not  the  rich  speculator,  which  will  have  its  all  wiped  out  by  any 
plan  which  reduces  land  values — a  fatal  blow  to  national  prosperity. 
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VIEWS  OF  THE  MOST  COMPETENT  AND  WELL- 
KNOWN  POLITICAL  ECONOMISTS 

The  foregoing  address  by  Mr.  Allen  presents  in  condensed  form  the  un- 
answerable evidence  against  the  single  tax  which  is  given  by  political  econo- 
mists the  world  over.  For  citations  and  elaboration  the  student  is  referred 
to  the  following  digest  of  statements  by  such  authorities,  all  of  international 
and  impeachable  standing. 


Alvin  Saunders  Johnson,  Professor  of  Economics,  Cornell  University. 
Students  are  especially  referred  to  his  article  in  "Atlantic  Monthly''  for  Jan- 
uary, 1914. 

Johnson  concurs  with  political  economists  generally  and  adds  some  pecu- 
liarly convincing  arguments.  Perhaps  the  most  striking  is  his  demonstration 
that  single  tax  would  bear  ruinously  on  the  middle  class,  which  constitutes 
the  most  useful  portion  of  society.  He  shows  that  of  all  land  in  the  United 
States,  about  four-fifths  is  owned  by  the  poor  and  middle  classes.  While 
occasional  large  land  fortunes  can  be  cited,  few  rich  men,  after  all,  have  the 
bulk  of  their  fortunes  in  land.  On  the  other  hand,  land  is  the  one  investment 
that  the  middle  class  can  hold  against  the  encroachment  of  the  rich.  It  is 
the  poor  man's  inducement  to  thrift  and  safeguard  against  distress.  It  is 
where  his  savings  lie.  Single  tax  will  destroy  this  opportunity  and  confiscate 
these  savings.  To  the  claim  that  it  will  bring  compensating  relief  from  other 
forms  of  taxation,  Johnson  replies  that  since  taxes  other  than  on  land  aggre- 
gate less  than  half  the  land  rent  enjoyed  by  the  middle  class,  and  not  more 
than  a  third  of  them  now  fall  on  middle  class  land-owners,  obviously  this 
class  cannot  recover  by  relief  from  other  taxation  more  than  a  sixth  of  the 
loss  imposed  upon  it  by  single  tax. 

Johnson  emphasizes  the  certain  injury  of  rural  single  tax  to  farmers, 
already  underpaid  and  tending  in  the  younger  generation  to  seek  the  cities. 
He  holds  boldly  that  the  "unearned  increment"  is  now  all  that  renders  agri- 
culture tolerable  in  a  large  number  of  instances  and  that  its  abolition  will 
certainly  make  the  most  enterprising  of  the  agricultural  population  cease  to 
be  food  producers  for  city  laborers  and  send  them  into  competition  with  the 
latter  for  their  jobs.  Finally,  he  denies  the  claims  of  single  taxers  regarding 
urban  values,  holding  them  to  be  theoretical  and  that  single  tax  cannot  pro- 
duce conditions  so  favorable  to  building  as  now  exist  wherever  land  is  rising 
rapidly  enough  to  promise  protection  of  the  investment. 


Francis  A.  Walker,  President  Massachusetts  Institute  of  Technology  and 
author  of  Political  Economy,  Discussions  in  Economics  and  Statistics,  The 
Wages  Question,  International  Bimetallism,  Land  and  Its  Rent,  etc. 

In  "Political  Economy"  treats  the  subject  with  brevity  but  great  clear- 
ness, showing  that  if  the  state  allows  and  encourages  one  to  purchase  land  with 
his  earnings,  perhaps  even  selling  him  the  land  itself  and  putting  the  money 
in  its  treasury,  and  then  by  Henry  George's  proposed  process  takes  away  without 
compensation  either  the  land  or  the  right  to  its  full  rental,  "it  becomes  simply 
a  robber,  neither  more  nor  less."  He  also  traces  the  growth  of  private  owner- 
ship out  of  the  original  primitive  tribal  tenure  of  land  and  shows  that,  not- 
withstanding the  abuse  of  power  by  which  private  ownership  has  frequently 
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been  established,  the  chief  reason  was  that  communal  use  is  unproductive  and 
unprofitable.  He  says  common  ownership  has  two  fundamental  evils:  (a) 
The  amount  of  political  machinery  required  and  the  tremendous  power  for 
favoritism  and  corruption;  (b)  Abuse  of  the  soil  when  cultivated  by  those 
without  enduring  interest  in  its  development  and  preserved  fertility,  thus 
affecting  the  community's  very  subsistence.  Gives  excellent  illustrations  of 
this  last  point. 


Richard  T.  Elv,  Director  School  of  Economics,  Political  Science  and  His- 
tory, University  of  Wisconsin,  and  author  of  Taxation  in  American  States  and 
Cities,  Outlines  of  Economics,  Introduction  to  Political  Economy,  Labor 
Movement  in  America,  French  and  Grerman  Socialism,  etc. 

Has  a  brief  but  telling  reply  in  the  book  first  mentioned  above  to  George's 
assertion  that  what  the  individual  produces  by  his  own  labor  is  his,  therefore 
not  justly  taxable.  Summarized,  Ely's  reply  is  this:  ''There  is  in  modern 
society  no  such  individual  production  as  George  assumes.  What  have  I  pro- 
duced alone  and  unaided?  Nothing.  All  modem  production  is  social  and  the 
independence  of  the  individual  is  felt  in  a  thousand  ways.  Consequently 
society  has  a  claim  upon  each  and  all." 


W.  M.  Daniels,  Professor  of  Political  Economy  in  Princeton  University, 
author  of  Elements  of  Public  Finance. 

Daniels  points  out  that  whatever  be  the  fundamental  justification  of 
private  property  of  any  kind,  there  is  no  reason  a  priori  why  private  owner- 
ship of  land  may  not  be  as  justifiable  as  private  ownership  of  material  chattels. 
Human  labor  is  not  the  cause  of  the  matter  of  any  material  product,  only  of 
its  form,  therefore  if  a  man  is  to  have  the  right  of  property  in  the  product, 
he  must  have  been  allowed  to  appropriate  the  material  which  was  as  much  a 
gift  of  God  to  humanity  as  land  was.  He  disposes  of  the  purely  utilitarian  side 
of  the  single  tax  theory  (as  distinguished  from  its  ethical  basis  discussed 
above)  by  saying  there  is  no  historical  or  theoretical  ground  for  assuming 
that  the  community's  increase  of  productive  power  and  consequent  demand 
for  factors  of  production  applies  in  any  fixed  measure  more  to  land  than  to 
ci^sital  or  labor.  Daniels  also  holds  that  private  property  (and  he  admits 
no  difference  in  forms  of  private  property)  is  the  most  efficacious  method 
society  has  devised  to  minimize  the  suffering  involved  in  the  struggle  for 
existence.  It  secures  possibility  for  the  greatest  self-realization  of  the  rational 
persons  who  constitute  society.  In  his  opinion,  this  is  sufficient  moral 
justification.  His  arguments  are  logical  and  scholarly,  but  not  quite  simple 
enough  for  the  largest  class  of  readers. 


Carl  C.  Plehn,  University  of  California,  author  of  Introduction  to  Public 
Finance. 

Plehn  reminds  us  that  the  growth  of  taxation,  based  upon  experience, 
has  been  toward  greater  complication  rather  than  toward  simplicity.  The 
complexity  of  civilization  requires  this  in  the  interest  of  both^justice  and 
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expediency.  No  nation  ever  found  any  single  tax  feasible  as  a  source  of  income; 
none  at  ail  advanced  in  civilization  attempts  to  conduct  its  government  entirely 
from  the  earnings  of  its  domains  or  industries.  Perfection  lies  in  the  way  of 
a  mixed  system  that  combines  benefit  and  faculty  to  pay  with  the  greatest 
possible  simplicity  and  universal  justice.  He  says  a  single  tax  on  incomes 
might  be  made  satisfactory  from  a  fiscal  point  of  view  but  would  fail  to  answer 
the  simplest  requirements  of  justice,  and  that  single  tax  on  land  would  not 
only  be  unjust  and  inexpedient  but  would  also  fail  to  raise  the  necessary  revenue. 
He  gives  a  few  of  the  common  arguments  as  to  ita  injustice,  but  dwells  chiefly 
upon  ita  fiscal  unsoundness,  with  figures  to  prove  that  no  tax  on  land  alone, 
sufficiently  large  to  pay  the  entire  cost  of  government,  could  be  appropriated 
without  quickly  defeating  its  own  end  by  ruining  the  user  of  the  land  and 
prohibiting  ita  cultivation. 


Edward  Sherwood  Meade,  Professor  of  Finance,  University  of  Pennsyl- 
vania, author  of  Economics,  Trust  Finance,  The  Story  of  Gold,  etc. 

In  "Economics,"  Meade  shows  that  pecuniary  needs  of  government  rise 
and  fall,  while  rents  do  not  change  with  the  same  rapidity,  consequently 
that  single  tax  would  alternate  between  surplus  and  deficit.  Also  that  it  could 
not  be  collected.  Much  of  land  value  is  due  to  improvements.  The  returns 
from  capital  and  labor  thus  invested  could  not  be  segregated,  hence  such  a 
tax  could  not  be  fairly  applied,  especially  to  agricultural  land. 

Poverty  is  rapidly  diminishing  in  every  civilized  country,  which  contra- 
dicts the  assumption  upon  which  the  single  tax  theory  is  erected.  Wages  are 
paid  by  an  employing  class,  and  the  larger  the  amount  of  cf^ital  seeking 
investment  the  greater  the  demand  for  land  and  labor,  which  explains  the 
general  rise  of  wages  all  over  the  world.  A  large  amount  of  this  increased 
demand  for  labor  comes  from  landlords  who  do  not  consume  all  their  income 
from  rents  but  who  save  and  invest  a  large  portion  in  producing  capital.  Land 
is  not  the  only  monopoly;  there  are  other  unearned  increments  besides  rent. 
The  al>olition  of  one  form  of  monopoly  without  attacking  another  is  inconsistent. 
Single  tax  strikes  at  the  foundation  of  society  by  attacking  the  institution 
of  private  property.  If  the  landowner  may  be  deprived  of  his  land,  owners  of 
all  other  forms  of  property  may  well  feel  insecure. 


A.  T.  Hadley,  President  of  Yale  University,  formerly  Professor  of  Polit- 
ical Economy,  sometime  Labor  Conmiissioner  o(  Connecticut,  and  one  of  the 
most  prominent  living  experts  on  social  and  economic  i^roblems;  author  of  Rail- 
road Transportation,  Its  History  and  Laws;  Economics,  etc. 

His  discussion  of  single  tax  in  ''Economics"  is  notable  for  common-sense 
business-like  treatment  instead  of  theoretical  argument.  He  shows  the  im- 
possibility of  making  any  such  sharp  distinction  between  rent  and  profits  as 
the  single  tax  theory  contemplates.  They  shade  into  each  other  by  insensible 
gradations.  Rent  cannot  be  regarded  as  enduring  for  all  time,  for  land  may 
lose  value  as  well  as  gain  it.    Though  rent  is  chiefly  due  to  growth  of  popu- 
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lation  rather  than  to  the  controlling  hand  of  an  individual,  a  speculator  with- 
out special  skill  in  serving  the  public  is  more  apt  to  lose  than  gain.  With  ex- 
ceptions, of  course,  it  is  a  general  rule  that  large  returns  on  real  estate  have 
been  made  by  men  who  used  their  capital  or  earnings,  rather  than  kept  it 
idle,  and  who  developed  the  property  at  considerable  risk  instead  of  waiting 
for  others  to  do  it.  There  are  plenty  of  failures.  Single  tax  proposes  to  deprive 
the  investor  of  any  surplus  above  the  current  rate  of  interest.  Would  it  also 
guarantee  him  against  loss?  Loss  and  bad  management  of  real  estate  are  large 
now,  they  would  be  greater  if  shifted  to  society  as  a  whole. 

It  is  not  a  legal  possibility  to  overturn  recognized  rights  without  com- 
pensation. The  existence  of  law  depends  upon  the  continuity  of  its  application. 
It  is  an  axiom  of  political  science  that  private  property,  whether  unearned 
increment  or  anything  else,  must  not  be  taken  without  compensation.  If  for 
this  reason  the  fiscal  success  of  single  tax  is  questionable  when  applied  to 
past  unearned  increment,  how  much  more  so  if  we  deal  with  the  future  only, 
without  knowing  what  land  values  will  be? 


Charles  Gide,  Professor  of  Political  Economy  in  the  University  of  Mont- 
pelier,  France,  a  recognized  European  authority. 

Gide's  attitude  toward  single  tax  is  more  clearly  expressed  by  his  advocacy 

of  wholly  different  principles  than  by  his  direct  discussion  of  it,  but  he  says 

this  emphatically  enough: 

"The  great  practical  objection  to  this  plan  is  that  there  are  usually  two 
elements  in  the  surplus  value  of  land:  one  arises  from  the  social  and  extrinsic 
causes  already  set  forth,  but  the  other  may  result  from  the  owner's  labor  and 
from  the  advances  he  has  made.  Were  we  to  establish  such  a  tax,  we  should 
have  to  be  careful  to  abstain  from  touching  this  second  element;  nor  only  for 
fear  of  violating  the  principles  of  equity — for  this  portion  of  the  increment  is 
the  product  of  labor — ^but  also  for  fear  of  discouraging  all  initiative  and  all 
progress  in  agricultural  operations,  which,  we  are  aware,  even  now  go  too 
much  by  way  of  routine.    Now  it  is  impossible  to  follow  out  such  a  plan." 


Henry  Carter  Adams,  Professor  of  Political  Economy  and  Finance,  Uni- 
versity of  Michigan,  author  of  The  Science  of  Finance  and  one  of  the  best 
known  American  students  of  public  expenditures  and  revenues. 

In  "The  Science  of  Finance,"  Adams  first  discusses  single  tax  in  its 
relation  to  land  policies,  rather  than  as  a  source  of  revenue,  and  points  out 
that  by  removing  motive  for  land  owning  except  in  connection  with  occupancy, 
its  logical  result  is  a  tenant  system  with  the  state  as  landlord.  The  acceptance 
of  this  as  beneficial  would  be  a  reversal  of  eight  centuries  of  the  history  of 
English-speaking  people.  He  shows  that  at  least  as  a  proposition  for  solving 
the  labor  problem,  and  hence  eflfecting  social  reform,  it  does  not  bear  the  test 
of  analysis.  The  question  at  issue  is  whether  transfer  of  ownership  to  the 
state  will  make  "free  land"  in  the  sense  that  the  labor  will  always  have  the 
OR)ortunity  to  create  his  own  wages  by  working  on  land  instead  of  working 
for  an  employer  at  wages  offered.  Adams  says  this  has  but  one  answer.  Land 
is  no  more  accessible  by  the  landless  when  its  full  rental  value  is  demanded 
by  the  state  than  when  the  interest  for  its  purchase  money  is  demanded  by 
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the  money  lender.  Anyone  who  can  guarantee  the  interest  on  a  sum  on  money 
equal  to  the  capitalization  of  the  annual  rent  can  secure  land  under  the  existing 
83rBtem.  What  more  can  he  do  should  the  state,  as  proprietor,  demand  annually 
a  tax  of  100  per  cent  upon  the  rental?  In  short,  a  tax  on  rental  value  to  its 
full  amoimt,  which  is  what  single  tax  proposes  to  prevent  landlordism,  cannot 
change  the  level  of  wages,  or  establish  a  national  law  of  wages,  or  enlarge  the 
liberty  of  the  worker. 

Finally,  Adams  illuminates,  in  much  the  terms  of  others,  the  obvious 
error  of  assuming  that  the  influence  of  social  evolution  upon  values  is  ccmfined 
to  real  estate,  and  of  overlooking  both  the  duty  of  other  classes  of  property 
to  pay  for  special  service  received  and  the  administrative  inexpediency  of  a 
single  tax  to  support  separate  civil  divisions  of  government. 


Edwin  R.  A.  Seligman,  Professor  of  Political  Economy  and  Finance , 
Columbia  University,  author  of  Essays  in  Taxation,  The  Shifting  and  Inci- 
dence of  Taxation,  etc.,  and  perhi^  the  widest  quoted  at  home  and  abroad  of 
any  American  authority. 

In  Scligman's  classic  Essays  in  Taxation  a  full  chapter  is  given  to  single 
tax.    Its  history  as  a  movement  since  its  inception  in  Europe  in  the  seventeenth 
century  is  analyzed,  and  the  arguments  for  and  against  are  weighed  clearly 
and  impartially  from  practically  every  viewpoint.    By  what  would  seem  to 
be  irrefutable  logic  he  proves  the  theory  defective  from  all;  practically, 
fiscally,  politically,  ethically  and  economically.     On  the  whole,  his  facts 
and  arguments  are  like  those  of  the  other  writers  quoted,  although  carried 
into  greater  detail.    He  gives  particular  attention,  however,  to  the  effect 
upon  poor  and  new  conmiunities,  upon  farmers  and  agricultural  interests,  and 
upon  the  poor  in  rich  communities.    He  emphasizes  that  while  the  poor  back- 
woods or  rural  community  (that  is,  poor  in  taxable  values)  will  be  utterly 
unable  to  raise  revenue  for  current  expenses  and  improvement,  it  cannot  hope 
to  share  the  revenue  raised  in  richer  communities  because  the  latter  will 
never  relinquish  them  voluntarily  and,  having  the  power,  will  escape  com- 
pulsion.     Every  county  and  town  must  stard  on  its  own  feet,  and  if  the  single 
tax  is  unable  to  defray  even  the  local  expenses  Df  a  poor  community,  not  to 
speak  of  its  share  of  general  state  expenses,  it  is  clearly  beyond  the  realm  of 
practical  politics.    He  predicts  destruction  of  the  one  class  above  all  others 
iq>on  which  our  prosperity  rests — the  class  of  independent  small  farmers. 
He  denies  that  the  inhabitants  of  congested  portions  of  large  cities  would 
be  relieved  of  rent  burden  or  discomfort  by  stimulation  of  suburban  building, 
for  the  reason  that  rents  are  already  lower  in  the  suburbs  than  in  tenements, 
but  the  latter  are  none  the  less  crowded.    This  is  largely  a  question  of  con- 
venience and  transportation  cost.    Moreover,  since  wages  can  be  increased 
only  through  increase  either  of  capital  or  efficiency,  no  system  of  taxation 
can  improve  them.    This  chapter  in  its  entirety  constitutes  one  of  the  most 
complete,  simple  and  readable  refutations  of  single  tax,  but  is  too  cumulative 
in  its  logic  to  afford  ideal  quotations  except,  perhaps,  its  concluding  page: 

"We  have  learned  first,  that  it  would  be  inelastic,  and  that  it  would  inten- 
sify the  inequalities  resulting  from  unjust  assessments;  secondly,  that  although 
itself  proposed  chiefly  from  social  considerations,  it  would  prevent  the  govern- 
ment from  utilizing  the  taxing  power  for  other  social  purposes,  and  that  it 
would  divorce  the  interests  of  the  people  from  those  of  the  government;  thirdly, 
that  it  would  offend  against  the  canons  of  universality  and  equality  of  taxa- 
tion, and  that  it  would  seriously  exaggerate  the  difference  between  profits 
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from  land  and  profits  from  other  sources;  and,finaUy,  that  it  would  be  entirely 
inadequate  in  poor  and  new  communities,  that  it  would  generally  have  an 
injurious  influence  on  the  farmer,  and  that  even  in  the  large  urban  centres  it 
would  exempt  large  sections  of  the  population  without  bringing  any  substan- 
tial relief  to  the  poorer  classes. 

"It  is  clearly  impossible.to  discuss  in  this  place  the  wider  claim  of  the 
single-taxers,  that  the  application  of  their  scheme  would  introduce  the  social 
millennium.  If  economists  thought  that  the  distinguished  single-tax  leader 
had  solved  this  problem,  they  would  enthrone  him  high  on  their  council  seats; 
they  would  reverently  bend  the  knee  and  acknowledge  in  him  a  master,  a 
prophet.  But  whoi  he  comes  to  them  with  a  tale  that  is  as  old  as  the  hills; 
when  he  sets  forth  in  his  writings  doctrines  that  have  long  since  been  refuted; 
when  in  his  enthusiasm  he  seeks  to  impose  a  remedy  which  appears  to  them  as 
unjust  as  it  is  one-sided,  as  inconsistent  as  it  b  inequitable— they  have  a  right 
to  protest.  This  is  not  the  first  time  that  some  enthusiast  has  supposed  that 
he  has  discovered  a  world-«aving  panacea.  The  remedy  for  social  mal- 
adjustments does  not  lie  in  any  such  lopsided  idea;  the  only  cure  is  the  slow, 
gradual  evolution  of  the  moral  conscience  of  mankind.  We  cannot  solve  the 
labor  problem  by  any  rule  of  thumb.  Every  student  of  history,  of  political 
philosophy,  of  economics,  will  tell  us  that  the  progress  of  the  race  has  been 
slow  and  painful;  that  the  world  has  advanced  step  by  step;  and  that  each  suc- 
cessive step,  to  be  enduring,  must  be  founded  on  justice.  To  suppose  for  a 
moment  that  the  social  millennium  will  be  ushered  in  by  any  one  sudden 
change--even  were  the  change  not  so  lamentably  inadec|[uate  as  the  one  above 
discussed — ^is  an  evidence  ngt  of  wisdom,  but  of  short-sightedness. 

"Even  as  a  method  of  tax  reform,  the  scheme  is,  as  we  have  seen,  a  mis- 
taken one.  Our  system  of  taxation  is  far  from  being  ideal,  or  even  compara- 
tively just;  for  we  are  still  clinging,  in  a  great  degree,  to  mediaeval  errors. 
But  whatever  be  the  much-needed  reform,  it  is  safe  to  say  that  neither  the 
common  people  nor  the  student  will  ever  accept  a  scheme  which  is  palpably 
unjust,  which  abandons  the  whole  ideal  theory  of  modem  taxation — that  of 
relative  ability  of  faculty— and  which  seeks  to  put  the  burdens  of  the  many  on 
the  shoulders  of  the  few." 

One  principle  regarded  as  axiomatic  by  all  these  writers— that  because 
there  is  no  such  thing  as  individually-produced  wealth  for  which  he  owes 
society  nothing,  every  citizen  should  bear  a  share  of  the  cost  of  government — 
has  been  put  very  well  by  no  less  an  authority  than  Huxley,  who  said: 

"I  cannot  speak  of  my  own  knowledge,  but  I  have  every  reason  to  believe 
that  I  came  into  this  world  a  small,  reddfish  person,  certainly  without  a  gold 
spoon  in  my  mouth,  and  in  fact  with  no  discernible  abstract  or  concrete  'rights' 
or  property  of  any  description.  If  a  foot  was  not  at  once  set  upon  me  as  a 
squalling  nuisance,  it  was  either  the  natural  affection  of  those  about  me,  which 
I  certainly  had  done  nothing  to  deserve,  or  the  fear  of  the  law,  which,  ages 
before  my  birth,  was  painfully  built  up  by  the  society  into  which  I  intruded, 
that  prevented  that  catastrophe.  If  I  was  nourished,  cared  for,  saved  from 
the  vagabondage  of  a  wastrel,  taught,  I  certainly  am  not  aware  that  I  did 
anything  to  deserve  those  advantages.  And,  if  I  possess  anjrthing  now,  it 
strikes  me  that,  though  I  may  have  fairly  earned  my  day's  wages  for  my  day's 
work,  and  may  justly  call  them  my  property,  yet,  without  that  organization 
of  society,  created  out  of  the  toil  and  blood  of  long  generations  before  my 
time,  I  should  probably  have  had  nothing  but  a  flint  axe  and  an  indifferent  hut 
to  call  my  own;  and  even  those  would  be  mine  only  so  long  as  no  straneer  sav- 
age came  my  way.  So  that  if  society  having — quite  gratuitously — done  all 
these  things  for  me,  asks  me  in  turn  to  do  something  towards  its  preserva- 
tion  even  if  that  something  is  to  contribute  to  the  teaching  of  other  men's 

children — I  really,  in  spite  of  all  my  individualist  leanings,  feel  rather  ashamed 
to  say  *No'.  And  if  I  were  not  ashamed,  I  cannot  say  that  I  think  that  society 
would  be  dealing  unjustly  with  me  in  converting  the  moral  obligation  into  a 
legal  one.    There  is  a  manifest  unfairness  in  letting  all  the  burden  be  borne 

by  the  willing  horse." 
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THE  SINGLE  TAX:  IS  IT  A  PANACEA  FOR 

POVERTY? 

(An  abridged  article  from  Brann's  Iconoclast.) 

The  single  tax  is  the  antithesis  of  a  paradox — ^apparently  true, 
but  really  absurd.  To  say  that  all  men  are  bom  with  an  equal 
right  to  natural  resources  is  to  state  a  general  truth,  but  one  of  no 
more  practical  importance,  either  in  ethics  or  economics,  than  that 
the  sky  is  blue  or  water  is  wet.  God  is  all-wise.  God  made  man; 
man  is  a  land  animal.  "From  these  premises  it  follows"  (say  single 
taxers)  "that  whatsoever  abridges  his  free  access  to  the  land  is, 
to  that  extent,  an  abrogation  of  his  natural  rights  and  an  insult  to 
Omniscience."  The  same  all-wise  God  made  the  panther,  and  the 
panther  is  a  carnivorous  animal;  therefore  it  has  a  natural,  an 
inalienable,  right  to  kill  and  devour  anything,  from  a  cotton-tail 
to  a  single  taxer! 

Mr.  George  complains  that  critics  of  his  system  lose  sight  of 
fundamentals — ^are  confused  and  misled  by  the  complexions  of 
modem  society— yet  there  is  one  great  fundamental  which  he  has 
not  yet  found.  Man  is  a  gregarious,  not  a  anchoretic,  animal. 
Society  is  both  natural  and  necessary,  but  it  can  in  no  wise  exist 
without  a  material  abridgement  of  the  "natural  rights"  of  the 
individual.  Labor  must  be  applied  to  land  before  it  will  yield 
subsistence,  and  to  apply  it  profitably  requires  organization.  While 
land  is  the  creation  of  God,  the  social  organism  is  the  creation  of 
man,  in  which  the  newcomer  can  plead  no  natural  rights.  He  is 
entitled  only  to  such  place  therein  as  he  earns. 

Mr.  George  complains  that  all  land  titles  are  founded  in  force 
and  fraud — that  not  one  of  them  can  be  traced  back  to  the  Creator. 
Quite  true,  but  it  is  by  force  and  fraud  that  man  dominates  the 
lower  animals,  which  have  as  good  "a  natural  right"  as  himself  to 
the  enjoyment  of  life,  liberty  and  the  pursuit  of  happiness.  It  is  by 
force  and  fraud  that  he  makes  the  horse  to  carry  him,  the  cow  to 
feed  him  and  keeps  his  babes  from  the  ravenous  jaws  of  such  wild 
beasts  as  seek  to  exercise  their  "natural  rights." 

I  do  not  plead  that  landlordism  is  never  an  evil;  it  is  fiequently 
an  outrage.  But  before  condemning  our  land  system  in  toto,  it  were 
well  to  inquire  whether  this  be  the  rule  or  the  exception.  We  find, 
on  examination,  that  while  a  few  have  been  enormously  enriched 
by  the  increase  of  land  values  to  which  they  contributed  little,  many 
who  contributed  much  have  become  impoverished;  that  the  American 
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land  owner,  collectively  considered,  instead  of  being  an  all-devouring 
octopus,  receives  but  a  beggarly  return  on  his  investment.  We  find 
that  there  has  never  been  a  time  since  the  organization  of  this 
government  when  the  "unearned  increment,"  of  which  we  hear  so 
much,  and  which  Mr.  George  proposes  to  confiscate  for  the  public 
benefit,  would  pay  the  taxes  laid  upon  the  land.  By  "unearned 
increment"  I  mean — and  understand  Mr.  George  to  mean — ^the 
increase  in  market  value  of  landed  property.  Take  the  land  tax 
paid  during  the  past  100  years,  compound  it  annually  at  the  pre- 
vailing commercial  rate,  subtract  the  present  market  value  of  every 
foot  of  American  soil  exclusive  of  improvements  and  you'll  have 
enough  left  to  buy  the  royal  vermin  of  Europe.  Government  is 
already  taking  the  "unearned  increment,"  and  taking  it  twice  told, 
hence  instead  of  the  landlord  being  a  leech  on  society,  it  is  a  leech 
on  the  landlord.  Of  course  the  landlord  as  landlord  produces 
nothing,  the  mulct  is  taken  from  the  product  of  labor  as  applied  to 
land.  The  owner  of  a  railway,  a  factory  or  a  million  gold  dollars 
produces  nothing  as  owner,  the  increment  arising  solely  from  use. 
Land  must  yield  the  owner  a  rental  somewhat  in  excess  of  taxes 
and  cost  of  superintendence,  else  he  would  release  it. 

"Rent  is  simply  interest  paid  upon  land  values  by  the  user.  As 
the  earth  was  evidently  made  for  the  use  of  all,  is  that  system 
defensible  which  enables  one  man  to  compel  another  to  pay  him  for 
using  any  part  thereof?  As  the  community  creates  land  value,  may 
it  not  properly  confiscate  it?"    Let  us  see: 

I  move  far  beyond  the  confines  of  civilization  and  there  make 
myself  a  home.  Other  settlers  follow  until  there  is  a  community 
of  a  hundred  families.  Men  congregate  for  mutual  aid  and  society, 
and  my  land  becomes  the  center  of  the  settlement,  and  therefore 
the  most  desirable.  Homes  spring  up  around  me  in  an  ever-widening 
circle.  When  we  have  endured  all  the  privation  of  pioneers,  when 
we  have  driven  off  the  Indians  and  slaughtered  the  wild  beasts; 
when  we  have  become  sufficiently  numerous  to  maintain  a  black- 
smith and  a  doctor,  a  schoolmaster  and  a  preacher,  and  are  beginning 
to  enjoy  somewhat  the  sweets  of  civilization,  Mr.  George  concludes 
to  make  his  home  among  us.  But  he  is  not  willing  to  take  his  place 
in  the  outer  circle — he  wants  to  get  in  the  center.  As  I  am  growing 
old  and  can  no  longer  use  all  my  lard  I  offer  to  part  with  a  "forty" 
for  a  consideration,  or  I  will  lease  him  the  land  for  a  sum  which 
in  the  opinion  of  home-seekers  makes  the  difference  between  its 
desirability  and  that  of  the  best  land  still  open  to  settlement.  Mr. 
George  demands  to  see  my  titk  to  the  land,  signed  by  the  Almighty. 
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He  tells  me  that,  being  a  land-animal  as  well  as  I,  he  has  an  equal 
right  of  access  to  the  earth.  He  assures  me  that  the  desirability 
of  my  land  is  due  to  the  presence  of  the  community,  and  that  the 
benefits  received  and  contributed  by  the  new  settlers  are  co-equal. 
He  secures  the  passage  of  a  law  confiscating  all  ground  rent,  and 
thus  be^ns  where  I  leave  off  after  the  isolation,  dangers  and  trials 
of  half  a  lifetime. 

That  land  values  do  not  yield  an  average  return  of  3  per  cent 
will  appear  on  a  moment's  consideration.  For  various  reasons  land 
is  the  form  of  investment  most  popular  with  the  people.  It  is 
usually  considered  safest,  and  the  veriest  tyro  in  economics  knows 
that  investment  considered  safest  yields  the  smallest  increment. 
Thus,  government  can  borrow  money  at  2  3/^  and  great  coiporations 
at  3  and  4,  while  private  inaividuals  must  pay  from  5  to  15.  A 
certain  dignity  and  additional  political  privileges  pertain  to  land- 
ownership.  You  can  sell  a  man  land  that  has  not  budged  a  peg 
in  value  for  50  years,  and  which  he  knows  .will  not  yield  him  3  per 
cent  above  his  taxes,  when  you  cannot  borrow  his  money  on  gilt- 
edge  security  at  6.  Banks  may  break,  merchants  fail,  corporations 
collapse  and  government  be  subverted,  but  the  land  is  always  in 
evidence.    It  can  neither  burn  up  nor  blow  away. 

But  the  earliest  economists  noted  that  land  owners  were  content 
with  smaller  returns  than  any  other  class  of  investors.  The  great 
financiers  have  ever  considered  the  soil  as  the  poorest  possible 
investment.  The  mortgage  companies  do  not  want;  land.  When 
they  chip  a  segment  of  the  earth's  surface  from  under  you  in  lieu 
of  money  loaned,  they  throw  it  on  the  market.  Were  the  landlord 
the  chief  of  robbers,  they  would  gobble  up  all  the  realty  they  could 
get.  The  great  money  lords  will  buy  bonds  at  2  J^  to  3  per  cent, 
when  in  every  state  hard-pressed  landlords  are  offering  to  sell  at  a 
sacrifice.  If  the  man  who  wants  the  use  of  land,  whether  to  plant 
hogs  or  grow  a  business  block,  will  lease  and  loan  his  money,  will 
pay  rent  and  draw  interest — he  will  save  it  five  times  in  six.  You 
can  get  at  least  6  per  cent  for  your  money  and  doage  taxation, 
while  not  one  acre  in  a  dozen  nets  the  owner  so  much. 

The  three  factors  in  the  production  of  wealth  are  land,  labor 
and  capital.  The  latter  may  properly  be  classed  as  a  factor,  as 
without  it  man  is  reduced  to  primitive  methods  of  production. 
The  landlord  increases  in  wealth  but  slowly,  labor  is  often  on  the 
vei^e  of  starvation;  but  the  capitalist  is  able  to  give  Bradley-Martin 
balls  and  buy  dukes  for  his  daughters.  This  argues  that  he  despoils 
the  other  two  factors  of  production.    How  does  he  do  this?    Much 
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as  Joseph,  the  first  monopolist  of  whom  history  makes  mention, 
despoiled  the  ancient  Egyptians.  He  has  cornered,  if  not  the  sub- 
sistence of  the  country,  what  amounts  to  the  same  thing.  He  is 
master  of  our  tools  of  trade — of  the  money,  machinery  and  trans- 
portation facilities.  No  matter  how  much  land  and  muscle  you  may 
have,  without  the  co-operation  of  capital  you  cannot  profitably 
produce.  It  is  an  easy  matter  to  obtain  the  use  of  land;  the  trouble 
is  to  obtain  the  use  of  capital. 

How  would  the  single  tax  afford  people  easier  access  to  the 
earth — enable  us  to  so  multiply  capital  that  it  begs  for  employment? 
Under  the  present  system,  when  you  have  acquired  a  piece  of  land 
it  is  exchangeable  wealth,  enables  you  to  command  any  other  form 
of  wealth  in  the  world.  If  you  exchange  gold  or  labor  for  land, 
you  can  exchange  land  for  gold  or  labor;  and  wherein  is  the  giving 
of  value  for  value  any  more  to  be  decried  that  the  giving  of  nothing 
for  nothing?  I  am  told  that  if  one  aoes  not  have  to  purchase  land 
he  may  put  his  capital  or  labor  in  improvements.  Quite  true;  but 
he  may  do  that  as  well  under  lease  from  the  private  owner  as  under 
lease  from  the  government.  If  a  change  from  private  to  public 
landloraism  would  reduce  the  rent,  that  were  a  point  in  favor  of 
the  poor;  but  if  it  does  this,  how  will  it  compel  the  release  of  land 
now  held  for  speculative  purposes?  If  we  are  to  meet  all  govern- 
mental charges,  both  general  and  local,  from  ground  rent,  and  it 
amounts  now  to  but  750  millions,  it  must  be  doubled  instead  of 
reduced.  And  how  will  the  man  who  cannot  pay  $5.00  an  acre 
rent,  manage  to  pay  $10.00?  True,  he  will  be  relieved  of  all  other 
taxation,  both  direct  and  indirect,  but  will  this  offset  a  raise  of  $5.00 
an  acre  on  a  40-acre  farm? 

Mr.  Gtorge  has  refined  his  logic  too  far  for  any  practical  purpose 
in  assuming  that  land  is  the  source  of  all  wealth.  Technically 
this  is  true,  but  only  technically.  One  great  trouble  with  the  single 
taxers  is  their  ambition  to  save  the  country  by  the  science  of  defini- 
tion. Logomachy  will  never  make  two  pieces  of  pie  to  grow  in 
place  of  one  sun-burned  potato.  The  product  of  the  land  is,  for 
the  most  part,  merely  potential  wealth.  The  taxes  taken  by  govern- 
ment are  estimated  in  money,  but  are  in  reality  a  portion  of  labor's 
annual  product.  They  are  so  many  pounds  of  sugar  and  soap,  so 
many  barrels  of  molasses  and  bourbon,  so  many  watches  and  wagons. 
The  raw  material  for  all  these  things  comes  from  the  soil,  and  they 
are  made  on  the  earth's  surface  to  be  sure;  but  while  the  prime 
factors  in  the  production  of  a  $10.00  log  are  labor  and  land,  the 
prime  factors  in  its  transmutation  into  a  $500.00  suite  of  furniture 
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are  capital  and  labor.  Government  might  as  well  ask  a  horse  for 
furniture  as  to  require  it  of  the  land  and  the  logger.  They  have 
not  proauced  any  furniture;  they  have  only  produced  a  log.  Mr. 
Geoi^ge's  government  would  resemble  the  country  editor  who  is 
trying  to  run  a  paper  on  cordwood  and  cabbage.  But  the  land 
occupied  by  the  furniture  factory  would  be  taxed.  Quite  true, 
but  a  factory  producing  a  million  dollars'  worth  of  goods  per  annum 
may  occupy  land  of  less  value  than  a  10-acre  farm.  The  man  who 
produces  five  bales  of  cotton  may  pay  more  rent  than  the  man 
who  manufactures  500  into  muslin.  Mr.  George  is  going  to  the 
wrong  place  for  this  revenue.  But  he  is  a  professing  Christian,  and 
doubtless  thoroughly  scriptural,  for  the  Bible  says  that  "From 
him  who  hath  not  shall  be  taken  even  that  which  he  hath." 

You  may  theorize  until  the  cows  come  home,  but  you  cannot 
extract  sunbeams  from  cucumbers  nor  blood  from  turnips.  Taxation 
being  but  a  toll  taken  from  the  product  of  each,  the  government 
may  appropriate  a  part  of  the  farmer's  potatoes  but  cannot  pull 
his  leg  for  a  piano.  "Without  land  to  produce  raw  material,  there 
could  be  no  wealth;  ergo,  land  is  the  source  of  all  wealth  and  the 
one  proper  subject  for  taxation."  Without  rain  the  land  would  be 
sterile,  but  for  the  ocean  there  would  be  no  rain;  ergo,  the  ocean  is 
the  source  of  all  wealth,  and  will  please  step  up  to  the  captain's 
ofSce  and  settle! 

Wealth  consists  of  things  adapted  by  labor  to  the  wants  of  man. 
It  is  upon  the  brawn  and  brain  of  the  human  race  that  society  and 
government  rest.  The  land,  like  the  atmosphere,  like  time  and 
space,  is  merely  an  incidental,  economically  considered.  You  can 
no  more  tax  the  land  than  you  can  tax  the  moon,  which,  like  the 
"cat"  of  the  single  taxers,  is  by  no  means  where  it  appears  to  be, 
the  line  of  vision  being  oblique.  I  may  have  50,000  acres  of  land, 
and  ail  the  tax-chasers  this  side  of  Sheol  cannot  collect  50  cents 
from  it.  They  can  only  confiscate  a  portion  of  what  labor  produces 
thereon.  If  it  produces  nothing  they  can  fine  me  for  possessing  it, 
but  to  meet  this  mulct  I've  got  to  produce — or  steal — something 
desired  by  others. 

Ever  since  I  can  remember,  this  country  has  been  full  of  people 
who  were  "land  poor" — ^people  who  were  working  themselves  to 
death  to  pay  taxes  on  land  that  nobody  seemed  to  have  any  use  for. 
Millions  of  dollars  are  paid  into  the  treasury  every  year  by  holders 
of  unused  land  simply  because  nobody  will  buy  or  lease.  Under 
the  George  system  all  taxes  will  be  taken  off  idle  lands  and  placed 
on  that  in  use.    Why  does  fertile  land  often  lie  idle  in  states  like 
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Ohio  and  Illinois?  ^'Rent  so  high  nobody  can  afford  to  pay  it?" 
Oh,  no!  We  have  seen  that  it  is  cheaper  for  a  man  to  rent  land  than 
to  own  it.  Idle  land  presses  for  employment  just  as  do  capital  and 
labor.  When  its  owner  cannot  get  much,  he  will  take  little.  Rent 
can  never  remain  exorbitant  in  a  community  where  there  is  always 
considerable  idle  land.  It  would  undoubtedly  do  so  if  one  man, 
or  a  syndicate  of  men,  owned  the  earth.  In  that  case  the  landlord 
would  dictate  to  both  capital  and  labor.  But  such  a  condition 
does  not,  never  did,  never  can  exist  except  in  the  uneasy  dreams  of 
the  single  taxers.  I  defy  any  man  to  organize  a  landlord's  league 
sufficiently  powerful  to  raise  the  average  ground  rent  one  iota  in  a 
single  American  state. 

^'Land  monopoly!"  What  is  a  monopoly?  It  is,  says  Webster, 
"exclusive  possession."  Who  has  exclusive  possession  of  the  earth? 
Nobody.  Some  millions  of  people,  each  acting  independently  and 
for  his  individual  interest,  own  the  arable  land  of  America — ^and  to 
the  south  of  us,  a  few  hours'  sail  from  New  York,  Galveston  and 
San  Francisco,  is  a  vast  and  fertile  continent  where  land  may  be 
had  for  the  asking.  True,  it  is  not  provided  with  macadamized 
streets  and  cable-cars.  It  is  well-nigh  as  wild  as  was  Virginia  when 
our  ancestors  struggled  in  there  from  everywhere.  If  the  single 
taxers  will  migrate  thither  and  take  chances  with  the  aborigines 
and  wild  beasts  for  a  centiuy  or  so,  I  will  not  question  the  right  of 
their. descendants  to  charge  newcomers  somewhat  for  the  privilege 
of  enjoying  the  blessings  of  a  civilization  founded  by  their  fathers. 

If  the  world  were  peopled  up  to  something  like  its  ability  to 
sustain  life,  Mr.  George's  system  would  deserve  more  serious  con- 
sideration; but  land  owners  cannot  grievously  oppress  labor  or 
dictate  to  capital  until  they  form  an  effective  "combine"  or  the 
demand  for  land  exceeds  the  supply.  Can  high  wages  exist  when 
the  supply  of  labor  exceeds  the  demand?  Can  high  rents  exist 
when  there  are  not  men  enough  living  to  utilize  half  the  land?  Is 
population  increasing  so  rapidly?  During  the  present  century 
there  has  been  a  vast  gain  in  America,  but  a  marked  decline  in  many 
foreign  countries.  London  has  risen,  but  Babylon  has  fallen.  San 
Francisco  and  Sydney  are  of  the  present,  but  Memphis  and  Palmyra 
are  of  the  past.  Not  for  ages  hence  will  the  fears  of  Malthus  be 
realized,  nor  will  the  great-grandsons  of  Henry  George  live  to  see  a 
"monopoly  of  land."  It  is  idle  to  urge  that  the  poor  cannot  emigrate 
from  where  land  is  dear  to  where  it  is  either  cheap  or  free,  for  it  is 
ever  the  poor  who  do  emigrate.  America  has  been  peopled  by  the 
poor. 
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If  the  landlord  possesses  the  power  to  despoil  the  laborer  and 
the  capitalist — ^to  compel  them  to  yield  him  the  bulk  of  their  earnings 
or  drive  them  into  the  ocean  or  oflf  the  earth — ^how  comes  it  that 
men  occupying  land  of  little  value,  and  that  often  upon  lease,  can 
form  combinations  that  fix  the  price  of  the  land  products?  A  man 
possessing  $100,000,000  may  occupy  a  flatboat  anchored  in  mid- 
ocean  yet  take  a  heavier  toll  from  the  annual  product  of  labor  than 
can  the  man  who  owns  1,000  acres  of  land  in  the  heart  of  Ohio. 
The  American  landlord  and  the  American  laborer  are  paying  heavy 
tribute  to  men  who  reside  in  Europe  on  land  that  would  not  grow 
bunch  grass.  The  American  landlord  has  no  more  power  over  them 
than  though  they  made  their  home  in  the  moon  or  existed  in  the 
atmosphere.  The  relatively  rich  and  poor  we  have  had  with  us 
since  the  dawn  of  history,  but  not  until  the  change  in  proauctive 
methods,  making  necessary  the  co-operation  of  vast  capital,  did  we 
see  scores  of  men  become  suddenly  richer  than  sceptred  monarchs, 
while  others,  able  and  willing  to  work,  are  compelled  to  beg  their 
bread. 

The  foregoing  are  a  few  reasons  why  I  am  inclined  to  doubt  the 
efficacy  of  the  single  tax. 
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SINGLE  TAX  (?)  IN  BRITISH  COLONIES 

Single  tax  advocates  frequently  refer  to  British  Columbia,  Al- 
berta and  New  Zealand  as  successful  illustrations  of  their  theory. 
As  a  matter  of  fact  these  colonies  do  not  have  single  tax,  their  reve- 
nues being  derived  chiefly  by  taxes  other  than  on  land  and  including 
the  income  tax,  which  is  diametrically  opposite  in  principle.  They 
have,  however,  for  purely  local  reasons  (mainly  to  discourage  alien 
ownership,  which  is  a  problem  there  not  paralleled  with  us)  experi- 
mented with  exemptions  upon  land  improvements.  Such  exemp- 
tions transfer  an  insignificant  proportion  of  their  entire  taxes  to  land, 
but,  even  at  that,  it  has  had  far  from  a  beneficial  effect  upon  the 
affected  municipalities.  And  to  claim  a  growing  sentiment  toward 
universal  single  tax  is  direct  misrepresentation.  W.  Downie  Stewart, 
the  leading  New  Zealand  tax  authority  and  co-author  of  "State 
Socialism  In  New  Zealand,''  says  not  only  that  single  tax  has  never 
become  an  issue  in  that  country,  but  that  no  one  of  responsibility 
would  ever  dare  advocate  it  in  a  community  so  pre-eminently  agri- 
cultural. New  Zealand  is  an  income  tax  country,  drawing  a  bare 
trifle  of  its  revenue  from  a  low  graduated  land  tax  designed  to  pre- 
vent English  ownership  of  too  great  areas.  As  to  the  experiments  in 
Western  Canada,  we  quote  two  reliable  investigators,  one  Canadian 
and  one  American. 


F.  C.  Wade,  King's  Counsel,  Vancouver,  B.  C. 
(In  Vancouver  "Sun,"  January  7,  1914.) 

We  are  expected  to  forget  that  the  customs  receipts  for  Vancouver  alone— 
consisting  entirely  of  taxes  on  the  products  of  man's  industry — amounted  in 
the  year  just  closed  to  $8,235,273.19,  while  the  inland  revenue  tax  was  $666,- 
237.48.  The  entire  Dominion  is  financed  by  taxing  the  products  of  industry. 
If  all  the  skyscrapers  and  apartment  houses  in  Canada  were  exempt  from 
taxation,  the  whole  expenditure  of  the  Dominion  would  continue  to  be  pro- 
vided by  taxes,  direct  or  indirect,  on  the  products  of  human  industry. 

Similarly,  persistent  effort  is  made  to  mislead  the  gullible  portion  of  the 
electorate  by  mixing  up  the  Vancouver  system  of  taxation  and  the  Henry 
George  theory.  Henry  George  is  a  name  to  conjure  with.  Many  who  have 
never  read  a  line  of  Henry  George,  will  rush  under  anything  held  up  as  a  Henry 
George  banner.  As  a  matter  of  fact  there  is  no  resemblance  between  the 
Henry  George  theory  and  single  tax,  as  we  have  it  in  Vancouver.  The  Henry 
George  system  precluded  all  customs  taxes,  all  inland  revenue,  as  well  as 
income  taxes,  personal  property  taxes,  poll  taxes,  death  taxes  and  all  the 
other  exactions,  which  we  have  to  bear  in  Vancouver.  Rent  alone  was  to  pay 
all  the  taxes  of  the  community  under  the  Henry  George  system.  By  sin^^e 
tax  he  meant  one  single  solitary  tax,  and  no  other.  Here  we  live  under  a 
dozen  systems  of  taxation.  Each  one  of  the  twelve  may  be  single,  but  the 
aggregate,  for  all  that,  is  none  the  less. 
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All  we  have  to  do  with  here  is  a  system  which  exempts  buildings  from 
taxation  and  places  the  civic  taxation  on  the  land.  This,  we  are  told,  is  not 
only  an  equitable  system  of  taxation,  but  one  particularly  favorable  to  the 
poorer  man,  and  those  less  able  to  carry  its  common  burden. 

To  what  extent  will  this  claim  bear  investigation.  The  assessment  value 
of  binldingB  for  1914  is  $76,215,783.  On  these  millions  no  taxes  will  be  paid. 
To  what  extent  does  this  exemption  benefit  the  poor  and  the  rich  man  respect- 
ively? An  analysis  of  building  permits  should  provide  the  answer.  From 
January  to  October,  inclusive,  1913,  they  were  as  follows:  Permits  for  (1) 
rooming  houses,  $1,216,179;  (2),  factories  and  warehouses,  $1,833,006;  (3) 
offices  and  stores,  $5,249,996;  (4)  private  houses,  $1,589,257.  The  first  three 
classes  will  have  to  be  credited  to  the  well-to-do  section  of  our  population. 
They  aggregate  $8,299,183.  Of  the  $1,589,257  expended  on  private  houses, 
let  us  assume  that  two-thirds  of  the  total  was  expended  by  the  wealthier 
classes.  In  that  case,  $529,752  was  expended  on  dwellings  by  the  poorer 
classes  and  $1,059,504  by  the  well-to-do.  The  total  exempted  from  taxation, 
therefore,  would  be  $9,988,440,  of  which  the  poor  man's  total  exemption  would 
be  $529,753.  In  other  words,  about  seventeen-eighteenths  of  the  exemption  is 
in  favor  of  the  wealthier  classes,  and  one-eighteenth  in  favor  of  those  not  so 
well  provided.  Applying  this  ratio  to  the  total  exemptions  of  buildings  for 
1914  we  find  that  while  the  poorer  man  is  exempted  on  $4,234,209  improve- 
ments, the  wealthier  classes  escape  taxation  on  $71,981,574.  Let  us  carry  the 
comparison  still  farther,  using  the  same  ratio.  The  system  of  totally  exempt- 
ing buildings  from  taxation  has  been  in  vogue  since  1910.  The  grand  aggre- 
gate of  "improvements''  exempted  since  then  amounts  to  $267,172,837.  Out 
of  this  grand  aggregate  the  poorer  man  secured  exemption  on  $14,842,935.38  in 
buildings,  while  the  exemption  of  the  wealthier  classes  amounted  to  $242,- 
329,897.621  This  system  of  taxation  is  called  the  poor  man's  boon!  We  hear 
nothing  about  the  rich  man's  boon. 

Let  us  look  at  it  in  another  way.  Under  this  system  the  lot  which  sup- 
ports the  modest  residence  or  store,  or  no  building  at  all,  for  that  matter, 
most  pay  the  same  tax  as  the  adjoining  piece  of  ground,  carrying  a  sixteen- 
story  sky-scraper.  The  one  may  bring  in  little  or  no  revenue.  If  reserved  as 
a  garden  or  lawn  it  must  bring  in  nothing,  and  bear  the  cost  of  up-keep.  The 
neighboring  8ky-Bcri4)er  is  a  city  in  miniature.  The  rents  are  high  and  only 
those  who  are  well-to-do  can  occupy  its  palatial  offices.  A  bank  and  a  trust  com- 
pany may  use  the  ground  floor,  paying  a  prince's  ransom  by  way  <^  rental  and 
the  other  floors  are  allotted  to  insurance  companies,  financial  agents,  loan 
companies,  and  professional  men.  In  the  sky-scraper  is  hived  practically  all 
the  great  money-making  agencies  of  the  city.  Not  one  of  these  pays  a  cent  of 
civic  taxation  on  the  building.  If  the  structure  is  centrally  situated  and  fully 
occupied,  the  landlord  can  count  on  anywhere  from  25  to  40  per  cent  annual 
profit.  Yet  he  pays  no  tax  on  his  money-making  '^improvement."  For  his 
fire  protecticm,  police  protection  and  other  civic  services  he  contributes  not  a 
80Q.  His  neighbor  with  the  vacant  lot,  which  requires  neither  fire  nor  police 
protection,  nor  many  other  civic  services,  pays  equally  with  him  into  the 
civic  exchequer.  One  of  the  four  great  maxims,  or  axioms  (A  political  econ- 
omists the  world  over,  is  that  taxation  shall  be  equal.  'The  subjects  of 
every  state,"  they  say,  ''ought  to  contribute  to  the  support  of  the  govern- 
ment, as  nearly  as  possible  in  proportion  to  their  respective  abilities;  that  is, 
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in  proportion  to  the  revenue  which  they  respectively  enjoy  under  the  protec- 
tion of  the  state.  In  the  observations  of  neglect  of  this  masdm  consists  what 
is  called  the  equality  or  inequality  of  taxation."  Why  have  we  departed  from 
this  principle?  The  excuse  given  is  that  all  taxes  should  fall  on  the  land  because 
of  the  ''unearned  increment.''  Let  us  see  how  this  applies.  There  can  be  no 
question  that  the  man  who  can  afford  to  build  a  fourteen-story  structure 
multiplies  the  size  of  his  land  by  fourteen.  From  an  earning  standpoint  he 
multiplies  it  by  eight  or  ten,  as  against  the  earning  power  of  a  one-story  build- 
ing. The  increment  becomes  eight  or  ten  times  as  large.  A  great  deal  of 
the  increment  is  earned  by  the  investment  of  his  capital,  but  a  great  deal  oi 
it  is  unearned  and  a  great  deal  of  it  is  adventitious,  owing  its  value  to  central 
situation,  traffic  and  the  very  same  influences  which  add  "unearned  incre- 
ment'' to  the  land.  If  anyone  imagines  that  the  capitalist  earns  nothing  but 
interest  on  the  cost  of  his  bricks  and  mortar,  let  him  put  up  for  a  week  at  a 
west-end  hotel,  or  rent  a  suite  of  rooms  in  a  fashionable  i^artment  block. 
Why  should  not  the  unearned  increment  pay  in  the  one  case  as  in  the  other? 

One  of  the  great  advantages  claimed  for  the  exemption  of  "improve- 
ments" is  that  it  ensures  a  compact  city.  This  is  evidently  the  view  of  the 
building  inspector.  "The  most  prominent  feature  in  connection  with  the 
building  returns  of  Vancouver,"  he  says,  "is  shown  when  the  area  covered  is 
compared  with  other  cities. 

"From  returns  at  hand  I  find  per  square  mile  of  area,  Vancouver  leads 
every  city  on  the  continent  of  America."  This  is  his  proud  boast.  It  is  in 
order  now  for  some  one  to  point  with  approval  to  the  huddled  condition  of 
London  before  the  fire,  or  to  hold  up  the  most  crowded  quarters  of  Canton  as 
a  model  to  the  world.  This  alone  should  condemn  the  system.  That  it  has 
the  effect  claimed  for  it,  no  one  can  deny.  The  taxes  on  gardens,  lawns  and 
open  spaces  are  prohibitory.  Everything  must  be  built  up.  Every  open  gap 
must  be  closed.  We  must  have  a  compact  city.  Rather  than  expand  our 
area  let  us  build  200  feet  in  the  air  and  immure  our  wives  and  children  in  apart- 
ment blocks  and  deprive  them  as  far  as  possible  of  every  beautiful  and  health- 
ful natural  surrounding.  At  the  same  time  we  are  likely  to  have  some  trouble 
in  escaping  from  the  conclusion  that  a  crowded  wooden  city  is  a  standing  invi- 
tation to  fire,  and  a  menace  to  the  health  and  enjo3rment  of  its  population. 
The  cry  for  open  spaces  is  a  necessary  result  of  the  stupid  policy  pursued, 
Park  sites  and  improvements  have  already  cost  $1,260,600,  notwithstanding 
that  we  have  in  Stanley  park  a  recreation  ground  said  to  be  equal  in  value  to 
the  national  debt. 

To  some  of  socialistic  tendency  the  policy  of  heaping  taxes  on  the  land 
appeals  on  the  ground  that  it  will  force  the  land  owner  to  let  go  his  hold  and 
cheapen  the  price  of  real  estate.  We  have  been  pursuing  the  policy  of  partial 
or  total  exemption  of  improvements  and  transferring  taxes,  partially  or  wholly, 
to  the  land  since  1895,  so  that  there  has  been  plenty  of  time  to  see  the  results 
of  the  experiment.  The  assessment  rose  from  $76,881,820  in  1910  by  leaps  and 
bounds  to  $150,629,410  for  the  present  year.  It  does  not  look  as  if  even  all  the 
unjust  and  exorbitant  taxation  which  has  taken  place  has  had  the  desired 
effect.  Even  had  it  accomplished  what  was  hoped  for,  it  must  not  be  for- 
gotten that  heavy  taxes  imposed  for  the  purpose  of  confiscation,  will  fall  just 
as  heavily  on  him  who  buys  as  on  the  vendor  who  was  forced  to  sell.  What 
benefit  is  conferred  on  the  poor  man  by  such  a  system? 
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In  support  of  the  system  it  has  been  continually  claimed  that  we  have 
been  able  to  carry  it  on  without  increasing  the  rate  of  assessment  by  a  single 
mill.  In  this  there  is  not  a  word  of  truth.  From  1895  to  1905  50  per  cent  of 
improvements  were  taxed.  From  1906  to  1909  25  per  cent  were  taxed.  Since 
1910  all  have  been  exempt.  When  the  exemption  was  50  per  cent  the  tax  went 
up  from  16  to  18  mills.  When  the  exemption  was  increased  to  75  per  cent  the 
general  rate  went  up  from  18  mills  to  20  mills  and  has  remained  there  ever 
since.  But  it  is  really  more  than  20  mills.  The  aggregate  is  made  up  as 
follows: 

10.30  mills  General  taxes $1,490,926.00 

7.61  mills  Int.  A  Sink.  Fd 1,101,771.00 

4.31  mills  Schools 624,769.00 

22.22  mills $3,217,466.00 

The  gross  result  is  therefore  not  20,  but  22.22  mills.  A  discount  is  allowed 
of  10  per  cent  if  paid  by  December  15,  but  all  who  cannot  pay  at  that  date  arc 
taxed  at  22.22,  not  20  mills.  How  serious  this  is  is  shown  by  the  total  in  the 
column  of  arrears  at  the  close  of  each  year.  The  arrears  this  year,  I  under- 
stand, are  $767,528,  as  against  $410,136.12  last  year  and  $265,019.90  the  year 
before.  As  the  arrears  have  nearly  doubled  each  year  it  is  evident  that  the 
tax  is  felt  to  be  extremely  oppressive.  A  total  of  $767,528,  or  more  than  three- 
quarters  of  a  million  taxes  this  year,  it  appears  paid  22.22  mills. 

Perhaps  the  most  loudly  vaunted  claim  on  behalf  of  the  Vancouver  sys- 
tem was  that  it  caused  an  amount  of  building  expansion  and  created  an  era 
of  prosperity  imparalleled  anywhere  aa  this  continent.  This  triumphal  blast 
has  been  heard  the  world  over,  and  no  doubt  has  created  in  some  quarters  a 
desire  to  follow  in  Vancouver's  footsteps.  On  another  occasion  I  pointed  out 
that  the  great  prosperity  which  we  enjoyed  arose  from  the  same  causes  which 
were  q[>erating  in  every  city  in  Canada.  Our  prosperity  was  part  of  the  gen- 
eral prosperity,  added  to  by  our  exceptional  situation  and  equable  climate. 
At  the  same  time  I  recognized  that  exemption  of  buildings  from  taxation  might 
have  c(xisiderable  effect  in  inducing  a  building  boom,  but  could  not  be  counted 
among  the  healthy  causes  of  prosperity.  So  long  as  our  building  permits  and 
bank  clearings  rose  by  leaps  and  bounds  there  were  many  ready  to  believe 
that  all  was  owing  to  the  magic  of  single  tax.  It  only  required  a  little  finan- 
cial pressure  to  show  how  absurd  was  the  pretense  and  to  bring  us  back  to 
earth.  From  $13,150,365  in  1910,  the  building  permits  bounded  up  to  $17,652,- 
642  in  1911  and  $19,388,322  in  1912.  All  and  sundry  were  challenged  to  behold 
the  results  of  ''single  tax  magic."  But  single  tax  is  still  with  us  yet  the  build- 
ing permits  for  1913  have  fallen  to  $10,424,448 — nearly  one-half.  Worse  than 
that  the  permits  for  December,  1912,  were  $1,530,365,  and  for  December, 
1913,  $175,245.  The  aggregate  for  the  year  has  been  nearly  cut  in  two,  while 
the  aggregate  for  the  last  month  of  this  year  is  one-eighth  of  what  it  was  for 
the  same  period  last  year.  Bank  cleariags  have  also  fallen,  though  not  to  a 
serious  extent,  and  customs  receipts  have  undergone  a  shrinkage.  I  point 
these  things  out,  not  with  any  view  of  depreciating  Vancouver,  but  simply  to 
establish  the  position  previously  taken,  that  the  great  causes  of  stability  and 
progress  or  the  reverse,  are  entirely  independent  of  the  nostrums  of  ''cringle 
tax"  advocates.  To  clinch  the  argument,  if  that  is  necessary,  it  may  be 
pointed  out  that  Winnipeg's  building  permits  for  eleven  months  this  year 
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amounted  to  SlS.OOO^OOO^as  againstl$15, 106,450  for  the  full  year  in  1910,  while 
her  bank  clearings  exceeded  those  of  last  year  by  $97,159,713.  Similarly 
Toronto's  bank  clearings  this  last  year  exceed  those  of  1912  by  $11,000,000, 
and  in  Montreal  the  increase  has  been  $34,648,000.  None  of  these  cities  enjoyed 
the  wonderful  advantages  of  single  tax. 

While  I  admit  that  exemption  from  taxation  of  ''improvements''  has 
helped  to  create  a  building  boom,  I  repeat  that  to  the  extent  that  this  infla. 
tion  has  been  caused  by  ''single  tax"  it  has  been  an  unhealthy  stimulus.  1 
have  before  me  figures  showing  the  extent  to  which  some  of  the  most  recent, 
as  well  as  some  of  the  oldest  structures,  are  occupied,  but  say  nothing  with 
regard  to  them  except  that  those  who  have  been  induced  by  exemption  from 
taxation  to  rush  up  costly  structures  for  which  there  are  at  present  no  adequate 
demand,  have  every  reason  to  heap  anything  but  blessings  on  the  devoted 
heads  of  all  "single  tax"  boomsters. 

In  conclusion  let  me  call  attention  to  the  fact  that  the  civic  assessor  has 
increased  the  land  assessment  from  $144,974,525  in  1913  to  $150,629,410  in  1914, 
an  advance  of  $5,654,885.  It  is  difficult  to  speculate  as  to  the  facts  which 
justify  this  increase.  Rents  have  decreased,  in  some  cases  very  considerably. 
According  to  the  assessor's  own  report  our  population  has  fallen  off  to  some 
extent.  Real  estate  is  firmly  held,  but  no  one  outside  of  the  assessor's  office 
will  be  foolish  enough  to  claim  that  it  has  increased  in  value.  At  the  same 
time  the  inability  of  owners  to  meet  the  taxes  is  becoming  more  marked  each 
year.  The  total  of  arrears  at  the  close  of  1909  was  $150,231.20;  1910,  $179,- 
296.74;  1911,  $265,019.90;  1912,  $410,136.12,  and  1913,  $767,528.00,  nearly  one- 
fourth  of  the  entire  tax  levy  for  the  year.  It  is  only  a  question  of  time  until 
there  will  be  a  general  upheaval  in  Vancouver  against  this  system  of  artificial 
and  forced  assessments  of  small  property  owners  and  householders  to  afford 
taxing  the  million-dollar  sky-scrapers  and  apartment  blocks,  and  against  the 
foolish  faddists  who  never  cease  in  their  endeavor  to  warp  the  mind  of  the 
laboring  man  into  believing  that  this  sort  of  thing  is  for  his  benefit.  "Single 
tax,"  as  we  have  it  in  Vancouver,  is  a  boon  to  the  rich  and  a  burden  on  the 
shoulders  of  the  poor.  Its  humbugging  nostrums  will  not  bear  serious  investi- 
gation. Besides  being  oppressive  and  unjust,  it  is  useless  for  the  purposes  it 
is  said  to  serve.  It  is  high  time  to  wipe  out  "single  tax"  and  to  return  to 
honest  methods. 


Robert  E.  Smith,  Roseburg,  Oregon^  Oregon  Rational  Tax 

Reform  Association. 

(Address  before  State  Tax  Conference,  Seattle,  May,  1914.) 

I  might  say  in  the  beginning  that  I  am  neither  a  tax  expert  nor  a  student 
of  economics.    I  am  a  farmer. 

I  wish  to  call  your  attention  to  the  fact  that  all  of  the  remarks  that  have 
been  made  here  today  have  been  in  regard  to  the  conditions  which  £4>ply  to 
the  city.  Not  a  word  has  been  said  as  to  the  merits  or  demerits  of  single 
tax  as  a  taxing  system  for  farm  property.  Single  tax  is  a  tax  on  land  only. 
And  the  man  who  will  be  most  affected  by  its  adoption  is  he  who  has  the  most 
land.    We  all  know  that  the  farmer  has  the  most  land.    It  would  seem,  there- 
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forci  that  if  the  students  of  taxation  were  honestly  interested  in  the  effects 
of  the  single  tax  they  would  first  consider  how  it  will  affect  the  man  who 
occupies  and  uses  land  for  the  gaining  of  his  livelihood.  Not  being  a  student 
of  political  economy,  I  cannot  speak  accurately  as  to  conditions  at  the  present 
time,  but  when  I  went  to  the  farm  school  we  were  taught  that  there  should 
be  three  men  in  the  country  to  one  in  the  city.  At  that  time  that  condition 
almost  obtained.  Although  that  was  less  than  twenty  years  ago,  conditions 
have  changed  very  materially.  While  I  have  no  definite  figures,  I  know  in 
a  general  way  that  now  the  majority  of  the  population  is  in  the  city.  There 
must  be  some  reason  for  this  great  exodus  from  the  farm  and  influx  to  the 
city.  There  must  be  some  reason  why  our  young  men  and  young  women  do 
not  care  to  stay  on  the  farm. 

To  those  of  us  who  are  identified  with  farm  life  the  answer  is  not  far  to 
seek.  It  is  not  that  there  are  better  living  conditions  in  the  city.  It  is  not  that 
social  conditions  are  of  any  higher  order;  neither  is  it  the  lure  of  the  great 
''White  Way."  It  is  simply  because  the  successful  farmer  of  today  must 
work  from  twelve  to  sixteen  hours  every  day  in  the  year,  and  when  taxpaying 
time  comes  he  donates  the  fruits  of  his  year's  labor  to  the  state  in  the  way 
of  taxes.  Do  you  blame  our  boys  and  girls  for  choosing  to  take  their  chances 
in  the  city  rather  than  remaining  on  the  farm  when  economic  conditions  are 
such  as  these?  Granting  the  fact  that  it  requires  three  men  in  the  country 
t<o  siqpport  the  one  man  in  the  city,  would  it  not  be  better  to  see  how  we  can 
improve  our  farming  conditions  by  the  application  of  sound  economic  principles 
rather  than  aggravating  the  present  instable  conditions  by  the  application 
of  a  freak  socialistic  theory  which  will  make  paupers  of  us  all. 

The  reason  that  I  was  asked  to  speak  here  today  is  probably  on  account 
of  my  connection  with  an  association  known  as  the  Oregon  Rational  Tax 
Reform  Association.  This  is  an  association  which  was  formed  by  farmers 
and  is  largely  composed  of  farmers.  It  was  formed  because  of  an  insistent 
belief  among  the  farmers,  which  I  believe  to  be  correct,  that  under  the  general 
property  tax  as  now  administered  the  farmer  is  discriminated  against.  It 
was  in  order  to  have  a  little  more  justice  in  taxation  and  possibly  to  dodge 
some  of  our  taxes — ^not  our  just  taxes,  but  the  unjust  portion  of  our  taxes — 
that  this  association  was  formed.  We  realized,  however,  that  farm  taxation 
only  forms  one  part  of  the  taxing  system  of  the  state,  and  if  we  were  to  improve 
the  present  system  of  farm  taxation  we  must  consider  all  phases  of  the  entire 
taxing  system  of  the  state;  that  we  should  make  an  honest  effort  to  construct 
a  rational,  fair  and  equitable  system  of  taxation  for  all  men  and  all  classes 
of  property.  We  were  not  and  are  not  asking  for  special  privileges,  but  for  our 
just  rights;  not  for  favors  but  for  fair  play.  We  concede  that  in  any  question 
which  so  vitally  affects  all  men,  all  men  should  be  considered.  We,  therefore, 
made,  and  are  making,  an  earnest  study  of  city  taxation  as  well  as  the  taxation 
of  raral  property. 

I  made  the  statement  last  winter  to  a  number  of  members  of  the  association 
that  I  believed  that  there  were  certain  good  things  in  the  single  tax  as  applied 
to  the  city.  It  was  all  wrong  as  applied  to  the  country,  but  possibly  all  right 
as  applied  to  the  city.  These  features  of  single  tax  which  appealed  to  me  as 
a  fair  system  for  municipal  taxation  were:  First,  that  it  promoted  building; 
second,  that  it  did  not  permit  a  man  to  have  the  value  of  his  land  enhanced 
through  the  enterprise  and  industry  of  another;  and  thirdly,  it  discouraged 
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speculation  in  land.  I  said  that  when  the  opportunity  presented  itself  I  wished 
to  make  an  investigation  and  get  some  first-hand  information.  I  had  a  little 
spare  time  a  few  weeks  ago  and  went  to  Alberta  and  made  an  investigation 
of  conditions  there. 

Before  discussing  what  I  found,  I  want  to  go  into  this  phase  of  single 
tax.  There  are  two  kinds  of  single  tax.  There  is  complete  single  tax,  which 
is  nothing  more  nor  less  than  a  form  of  socialism.  That  is  to  say,  complete 
single  tax  has  for  its  purpose  the  taking  of  all  the  income  from  land  and  giving 
it  to  the  state.  Now  the  value  of  anything  is  its  capitalized  income.  When 
you  take  all  of  the  income  from  property  you  are  taking  all  of  the  capital  or 
value.  Therefore,  complete  single  tax  is  comimunal  ownership  in  land,  or  the 
destroying  of  private  ownership  in  land.  This  phase  of  it  I  do  not  wish  to 
discuss.  I  am  sure  that  it  is  not  necessary  for  me  to  argue  against  this  phase 
of  single  tax.  We  have  never  considered  it  in  Oregon.  It  has  never  been 
agitated  here.  The  farmers  of  Oregon  know  that  their  land  is  good  and  they 
do  not  want  to  give  it  to  the  state.  We  want  to  keep  it;  it  is  good  stufif — the 
best  there  is  anywhere;  we  are  proud  to  possess  some  of  it. 

Single  tax  limited  is  that  system  of  taxation  which  raises  public  revenue 
from  land  alone — the  land  value  tax — taking  as  much  of  the  income  from 
land  as  is  necessary  to  run  the  government.  The  rest  of  the  income  the  owner 
is  permitted  to  keep.  Complete  single  tax  is  not  a  system  of  taxation;  it  is 
a  system  of  socialism.  Single  tax  limited  is  advanced  as  a  system  of  taxation 
and  therefore  we  must  consider  it  as  such. 

'^The  proof  of  the  pudding  is  in  the  eating,''  and  the  best  argument  against 
single  tax  limited  that  can  be  used  is  the  result  which  it  brought  about  in 
Alberta.  I  honestly  and  confidently  believe — yes,  I  positively  know  beyond 
the  shadow  of  a  doubt — that  limited  single  tax  as  they  have  it  in  Alberta  has 
been  an  absolute,  complete,  unqualified  failure  as  a  taxing  system. 

Although  I  have  not  the  time  to  give  you  a  detailed  account  as  to  the 
manner  of  raising  public  revenue  in  Alberta,  in  order  that  you  may  understand 
the  difference  between  the  raising  of  revenue  there  and  on  this  side  of  the  line 
I  will  say  that  in  Alberta  the  money  which  the  province  of  Alberta  expends 
is  nine  million  dollars  annually.  In  the  state  of  Oregon,  with  three  times 
the  population,  we  only  raise  seven  million  dollars  annually.  I  do  not  mean 
to  convey  the  impression  that  the  public  officials  of  Alberta  waste  her  pro- 
vincial funds,  but  that  these  funds  are  used  for  other  purposes  than  we  of 
Oregon  use  our  state  funds.  The  only  tax  levied  on  land  in  Alberta  is  a  tax 
for  municipal  purposes.  The  revenue  for  the  provincial  government  in  all  its 
branches,  as  well  as  the  road  and  much  of  the  school  tax,  is  raised  by  indirect 
taxation,  subsidy  from  the  dominion  government  and  license  fees.  To  illus- 
trate: In  the  state  of  Oregon  the  average  tax  levy  in  municipalities  is  about 
thirty  mills.  Of  that  thirty  mills,  six  mills  is  for  the  purpose  of  running  the 
city  government;  the  other  twenty-four  mills  is  for  state,  county,  school, 
roads  and  other  purposes.  In  Alberta  the  tax  for  municipal  purposes,  that  is 
to  say,  the  tax  which  corresponds  to  the  six  mills  tax  just  referred  to,  is  raised 
by  direct  taxation  and  it  is  the  only  portion  of  their  taxing  system  which  is 
raised  by  a  single  tax  upon  land  values.  Therefore  in  Alberta  they  have  what 
we  might  properly  term  a  very  limited  form  of  single  tax  limited.  Under 
what  is  known  as  the  ''towns  act"  the  legislature  foisted  single  tax  on  the  small 
towns — that  is,  single  tax  for  municipal  purposes,  you  understand.    The  result 
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was  that  a  sufficient  amount  of  revenue  could  not  be  raised.  The  functions  of 
municipal  government  were  paralyzed.  That  is  the  reason  that  single  tax 
failed  in  Alberta.  That  is  the  reason  that  single  tax  will  fail  everjrwhere. 
Like  other  socialistic  principles,  it  is  beautiful  in  theory,  but  a  pitiful  failure 
in  practice. 

The  reason  for  the  failure  of  the  limited  form  of  single  tax  limited  as 
adopted  by  Alberta  is  not  hard  to  understand.  If  an  uneducated  Oregonian 
farmer  like  myself  could  discover  the  reason  for  this  failure  it  surely  should 
be  apparent  to  such  profound  students  of  economics  as  our  single  tax  friends. 

In  these  little  towns  the  land  produces  but  little  income.  Most  all  of 
the  income  is  produced  from  merchandise  stocks  and  improvements  on  land. 
Even  a  farmer  knows  that  if  merchandise  stocks  and  improvements  on  land 
produce  much  revenue  they  can  afford  to  pay  much  taxes  and  if  land  produces 
little  revenue  it  can  afford  to  pay  but  little  taxes.  Even  a  farmer  knows  that 
when  you  come  to  exempt  from  taxation  those  classes  of  property  which  pro- 
duce the  biggest  income,  and  place  all  the  taxes  upon  that  one  class  of  property 
which  produces  the  least  income  then  something  is  going  to  pop.  And,  some- 
thing popped  in  Alberta.  You  can  take  it  from  me  that  things  were  popping 
until  they  adopted  a  different  system  of  taxation  which  relieved  land  from 
bearing  all  the  burden  of  municipal  public  expense. 

Now,  let's  see  what  was  the  first  immediate  effect.  First,  we  find  them 
putting  up  their  assessed  valuations  higher  and  higher,  in  some  cases  placing 
them  four  or  five  times  as  high  as  the  actual  cash  values  of  these  lands.  Next 
they  reach  out  into  the  country  and  bring  in  the  surrounding  property  and 
include  it  within  the  corporate  limits  of  the  various  municipalities.  Next 
we  find  that  the  land  w^ill  not  produce  a  sufficient  revenue  to  pay  the  taxes 
and  the  taxes  become  delinquent  and  the  land  is  confiscated  by  the  state. 
Then  we  find  that  the  municipal  treasury  is  depleted.  The  city  officers  cannot 
be  paid,  no  public  improvements  can  be  made,  there  is  no  fire  protection 
and  the  municipal  government  is  prostrated.  Then  we  find  them  in  the  last 
stage  changing  their  system  of  taxation  and  relieving  land  from  bearing  the 
whole  of  the  burden  of  public  expenditure.  Now  I  do  not  wish  to  convey  the 
impression  that  I  found  barefooted  children  upon  the  streets  and  babies  crying 
for  bread.  The  fact  that  I  wish  to  bring  out  clearly  is  that  so  far  as  being  a 
revenue-producing  system,  single  tax  has  absolutely  failed  in  Alberta. 

The  remarks  which  I  have  just  made  refer  to  the  conditions  as  I  found 
them  in  the  small  towns  which  are  under  the  supervision  of  the  burear  of 
municipalities.  Now,  let  us  look  at  the  conditions  of  the  larger  towns  which 
have  special  charters.  Edmonton  has  almost  a  complete  form  of  single  tax 
for  municipal  purposes.  It  is  a  city  of  57,000  inhabitants.  I  found  that  the 
land  values  there  were  $187,500,000.  The  land  values  of  King  County,  including 
Seattle,  are  but  $130,000,000.  This  shows  that  in  order  to  raise  their  revenues 
it  was  necessary  to  place  the  land  values  at  Edmonton  at  a  figure  far  in  excess 
of  their  true  value.  Think  of  it,  a  town  of  57,000  population  with  assessed  values 
of  land  of  $187,500,000,  while  the  assessed  land  values  of  all  of  King  County 
are  but  $130,000,000.  I  found  that  the  value  of  the  land  which  this  year  is 
confiscated  to  the  state  for  non-payment  of  taxes  in  Edmonton  is  $1,200,000. 
In  all  of  King  County  the  value  of  the  land  which  reverts  to  the  state  this 
year  through  non-payment  of  taxes  is  less  than  $4,000.  You  understand  I  do 
not  mean  the  value  of  the  land  upon  which  the  taxes  have  been  permitted  to 
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become  delinquent  in  either  case.  In  both  cases  I  refer  to  the  value  of  the 
land  which  has  reverted  to  the  state  because  the  five  years  period  of  redemp- 
tion has  expired.  Do  you  realize  what  these  figures  mean?  In  Alberta,  a  town 
of  57,000  thousand  people,  $1,200,000  worth  of  property  is  confiscated  to  the 
state  this  year,  while  in  ail  of  King  County,  including  Seattle  and  smaller 
towns  around  the  bay,  there  is  less  than  $4,000  worth  of  property  going  back 
for  non-payment  of  taxes. 

In  Calgary  they  have  a  milder  form  of  single  tax.  There  they  tax  personal 
property,  that  is,  merchandise,  stocks,  etc.,  at  66Vt  per  cent  of  its  value. 
They  also  tax  improvements  on  land  at  25  per  cent  of  their  value. 
Calgary  is  50  per  cent  larger  than  Edmonton.  We  therefore  would  expect 
that  the  total  of  its  land  assessments  would  be  50  per  cent  greater  than  those 
of  Edmonton.  But  are  they?  No!  They  are  less.  They  are  but  $120,000,000. 
That  is,  $67,500,000  less  than  in  their  sister  city  of  50  per  cent  less  popu- 
lation. And  why?  Simply  because  they  have  more  kinds  of  property  to  tax. 
I  also  found  in  Calgary  that  less  than  one-third  as  much  land  had  been  con- 
fiscated to  the  state  for  non-pa3rment  of  taxes.  Therefore  we  find  that  the 
nearer  we  ^proach  single  tax  the  higher  are  the  assessed  valuations  and  the 
greater  the  amount  of  land  which  is  confiscated  to  the  state. 


30 


V.' 


VOLTAIRE  ON  SINGLE  TAX 

His  Satire:  "The  Man  With  Vorty  CrownB,"  that  Girtued  Vranea  to 
Repudiate  Single  Tai  in  the  SeeeMtaaotli^ntury. 

(Condensed  translation  from  ''Elssays  on  Taxation/'  by  E.  R.  A.  Seligmani 

Columbia  University.) 

Voltaire  pictured  the  position  of  the  French  peasant  toiling 
laboriously,  amid  conditions  of  unspeakable  distress,  but  succeeding 
in  getting  from  the  soil  a  product  equivalent  to  forty  crowns.  The 
tax-gatherer  comes  along,  finds  that  the  peasant  can  manage  to  keep 
booy  and  soul  together  on  twenty  crowns,  and  takes  away  the  other 
twenty.  Then  the  peasant  meets  an  old  acquaintance,  originally  poor, 
who  has  been  left  a  fortune  of  400,000  crowns  a  year  in  money  and 
seciurities.  He  rolls  along  the  highway  in  a  six-horse  chariot,  with 
six  lackeys,  each  with  double  the  peasant's  income;  his  maitre  d'hotel 
gets  2,000  crowns  salary  and  steals  20,000;  his  mistress  costs  80,000 
crowns  a  year.  "You  pay,  of  course,  half  your  income,  200,000 
crowns,  to  the  state?"  asked  the  peasant.  "You  are  joking,  my 
friend,"  answered  he,  "I  am  no  landed  proprietor  like  you.  The  tax- 
gatherer  would  be  an  imbecile  to  assess  me;  for  ever3rthing  I  have 
comes  ultimately  from  the  land  and  somebody  has  paid  the  tax 
already.  To  make  me  pay  would  be  intolerable,  double  taxation. 
Ta-ta,  my  friend;  you  just  pay  your  single  tax,  enjoy  in  peace  your 
clear  income  of  twenty  crowns;  serve  your  country  well,  and  come 
once  in  a  while  to  take  dinner  with  my  lackey.  Yes,  yes,  the  single 
tax,  it  is  a  glorious  thing!'' 
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MICHIGAN  FARMERS'  TAX  GUIDE 


BY  R.  WAYNE  NEWTON,  RESEARCH  ASSOCIATE 

The  levy  and  collection  of  taxes  is  entirely  governed  by  law.  The  taxing 
officers  of  the  State  are  required  to  levy  taxes  impartially  and  equally.  How- 
ever, their  task  is  so  great  and  so  difficult  that  a  certain  amount  of  inequality 
is  likely  to  result  in  spite  of  their  best  efforts.  Because  of  this  fact,  the  law 
provides  means  by  which  aggrieved  taxpayers  may  protest  against  any  seem- 
ing injustice. 

The  failure  of  many  taxpayers  to  take  advantage  of  this  right  is  no  doubt 
due  in  part  to  their  lack  of  knowledge  of  the  law.  Yet  failure  to  make  a 
protest  at  the  proper  time  places  the  responsibility  for  excessive  taxation 
upon  the  taxpayer  himself.  The  Supreme  Court  of  Michigan  has  ruled 
upon  this  point,  as  follows : 

"Every  owner  of  land  is  held  to  know  the  law.  He  knows  that  his 
land  is  subject  to  taxation ;  that  he  must  pay  his  fair  share  of  the  public 
revenue  and  that  if  he  fails  to  do  so  proceedings  will  be  taken  under 
the  law  against  his  land.  It  is  his  duty,  therefore,  to  watch  the  proceed- 
ings provided  for  by  the  statute  for  the  foreclosure  of  the  lien  and 
interpose  any  objections  he  may  have  to  the  validity  of  the  tax." 

The  following  pages  have  been  prepared  to  serve  as  a  guide  to  taxpayers, 
so  that  they  may  know  their  rights  and  privileges  in  regard  to  general  taxa- 
tion. The  provisions  of  the  law,  as  restated  here,  apply  particularly  to  un- 
incorporated places,  and  for  this  reason  will  be  of  greatest  service  to  farmers 
and  others  living  or  owning  property  outside  of  cities  and  villages.  The 
statement  applies  to  cities  and  villages  only  in  so  far  as  the  general  or  special 
laws  or  charters  governing  such  places  do  not  provide  otherwise. 

It  should  also  be  borne  in  mind  that  the  full  text  of  the  law  contains 
many  provisions  and  clauses  which  do  not  have  general  application  and 
which  are  not  of  such  wide  interest  as  to  warrant  their  inclusion  here.  This 
statement  is,  therefore,  a  summary  of  the  law  and  not  a  full  and  complete 
statement  of  it.  The  taxpayer  who  believes,  after  reading  this  publication, 
that  he  is  entitled  to  take  steps  in  regard  to  his  assessment  or  taxes  should 
consult  with  his  attorney  or  with  one  of  the  following  officials  each  of 
whom  has  been  provided  with  a  fulJ  copy  of  the  General  Tax  Laws : 


The  township  supervisor; 
The  township  clerk; 
The  county  clerk; 
The  county  treasurer. 


Taxpayers  living  in  cities  or  villages  may  obtain  information  from  city 
or  village  officials  corresponding  to  those  named  for  townships  or  from  the 
county  officials  listed  above. 
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AsseMment  of  Real  and  Personal  Property 

Ekdfcia  A  township  supervisor  and  a  member  of  the  township  board 

ott€«rsftt       of  review  are  elected  at  the  annual  township  meeting,  the  first 
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Monday  in  April.    The  township  meeting  is  open  to  all  qualified 

tiii»r        electors  of  the  township. 

The  township  supervisor  is  al^o  the  township  assessor,  and 
immediately  after  his  election  he  begins  the  assessment  of  prop- 
erty in  his  township.  The  assessor  is  required  to  obtain  from 
each  person  of  full  age  and  sound  mind  a  statement  of  all  taxable 
property  which  he  owns  or  holds  for  the  use  of  another.  The 
law  requires  that  this  information  be  given  in  the  form  of  a 
sworn  statement.  If  the  person  denies  that  he  has  any  taxable 
property,  the  assessor  is  also  required  to  obtain  a  statement  under 
oath  to  this  effect.  The  assessor,  however,  is  not  bound  to  rely 
entirely  upon  the  sworn  statement  of  the  taxpayer.  His  duty  is 
to  assess  to  the  best  of  his  ability  all  property  at  its  cash  value. 
He  may  raise  or  lower  the  figures  given  him  by  the  taxpayer  if 
he  thinks  this  necessary  in  order  to  show  the  cash  value  of  the 
property  reported.  He  may  also  add,  whenever  he  finds  it,  prop- 
erty not  given  in  by  the  taxpayer. 

Certain  kinds  of  property  are  exempt  from  taxation,  by  law. 
The  following  exemptions  are  available  to  properly  qualifi^  tax- 
payers : 

1.  The  real  and  personal  property  of  persons  who  by 
reason  of  poverty  are  unable,  in  the  opinion  of  the  super- 
visor and  board  of  review,  to  pay  taxes  may  be  exempted. 

2.  An  exemption  of  $2,000  is  allowed  on  the  homesteads 
of  veterans  of  the  Spanish-American,  Civil,  or  Mexican 
wars,  or  to  the  wives  or  widows  of  such  veterans;  but  this 
provision  does  not  apply  in  case  the  total  amount  of  taxa- 
ble property  owned  by  the  person  has  a  value  of  over  $5,000. 

3.  Each  person  is  entitled  to  deduct  his  debts  from  the 
value  of  the  amounts,  in  the  form  of  bills,  owed  to  him  by 
others. 

4.  Household  furniture,  provisions,  and  fuel  are  exempt 
up  to  $500  for  each  household. 

5.  The  working  tools  of  a  mechanic  are  exempt  up  to 
$100. 

6.  All  mules,  horses,  and  cattle  not  over  one  year  old,  and 
sheep  and  swine  not  over  six  months  old  are  exempt. 

7.  Personal  property  owned  by  any  householder  and  used 
in  connection  with  his  business  is  exempt  up  to  a  value  of 
$200. 

8.  Bonds  issued  by  any  county,  township,  city,  village,  or 
school  district  within  the  State  of  Michigan  are  exempt. 

9.  Cut-over  or  wild  lands  which  are  purchased  for  the 
purpose  of  making  a  home  are  exempt,  under  certain  condi- 
tions, from  all  taxes  for  five  years  if  proper  application  is 
made  to  the  supervisor  at  the  time  of  assessment. 
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In  addition  to  these  exemptions,  owners  of  tracts  of  not  over 
ICO  acres  of  land  of  which  at  least  one-half  is  improved  and  de- 
voted to  agricultural  purposes  may  set  aside  under  the  provisions 
of  the  Woodlot  Tax  Act  of  1917  as  much  as  one-fourth  of  the  total 
area  as  a  private  forest  reserve.  Owners  desiring  to  take  advantage 
of  this  provision  must  file  papers  with  the  county  treasurer  of  the 
county  where  the  land  is  located,  and  must  comply  with  certain  reg- 
ulations as  to  planting  and  caring  for  trees,  replanting  when  trees 
are  cut,  and  restricting  the  use  of  the  land  for  pasture.  When 
the  law  has  been  complied  with  in  these  and  other  respects,  the 
supervisor  is  authorized  to  exempt  the  private  forest  reserve  from 
taxation  except  on  a  valuation  of  one  dollar  per  acre.  However, 
all  timber,  except  firewood  and  building  material  for  the  use  of 
the  owner  or  his  tenant,  cut  from  a  private  forest  reserve,  is 
subject  to  a  tax  of  five  per  cent  of  its  value  at  the  time  of  cutting. 
With  the  exceptions  noted  above,  no  timber  is  to  be  removed 
from  the  land  until  a  return  of  the  measurement  or  count,  and 
the  variety  and  the  value  of  the  trees  cut  has  been  made  to  the 
assessor. 

Commercial  forest  reserves  may  be  established  on  certain  cut- 
over  lands  which  are  chiefly  valued  for  their  ability  to  grow  trees. 
Upon  making  application  to  the  Department  of  Conservation  and 
upon  complying  with  the  regulations  established  by  that  depart- 
ment, lands  of  this  type  may  be  approved  as  a  commercial  forest 
reserve.  The  taxation  of  such  land  is  limited  to  an  annual  specific 
tax  of  five  cents  per  acre  on  pine  lands  and  ten  cents  per  acre 
on  hardwood  lands.  However,  before  merchantable  forest  prod- 
ucts can  be  cut  and  removed  from  a  commercial  forest  reserve,  a 
permit  to  cut  must  be  obtained  from  the  Department  of  Conser- 
vation. The  owner  must  pay  a  yield  tax  of  25  per  cent  of  the 
value  of  the  products  of  the  reserve. 

The  assessment  of  property  must  be  completed  by  the  super- 
visor on  the  first  Monday  in  June.  On  the  following  day,  the 
township  board  of  review  which  is  composed  of  the  supervisor 
and  two  other  elected  members  meets  to  correct  the  assessment 
roll.  Any  person  may  appear  at  this  meeting  and  give  informa- 
tion as  to  property  omitted  by  the  supervisor. 

On  the  second  Monday  in  June  and  on  the  day  following,  the 
township  board  of  review  meets  at  the  office  of  the  supervisor  to 
hear  and  adjust  complaints  against  the  assessments  made  by  the 
supervisor.  Any  person  affected  by  the  assessment  may  appear 
to  protest  the  assessment  of  his  own  or  another's  property.  If  fur- 
ther action  is  to  be  taken  on  account  of  an  assessment  deemed 
unjust,  it  is  necessary  to  protest  before  the  local  board  of  review 
at  this  time. 

After  the  action  of  the  board  of  review,  and  before  the  assess- 
ment rolls  are  turned  over  to  the  township  treasurers  for  the 
collection  of  taxes,  the  rolls  may  be  reviewed  by  one  or  more 
Commissioners  of  the  State  Tax  Department  or  by  a  representa- 
tive of  that  department.  If,  in  the  course  of  this  examination  or 
through  the  written  complaint  of  any  taxpayer,  it  appears  that 
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any  taxable  property  has  been  omitted  from  the  rolls  or  that  in- 
dividual assessments  have  not  been  made  in  compliance  with  the 
law,  the  State  Tax  Department  may  arrange  for  a  hearing  within 
the  county  on  such  doubtful  assessments.  Any  assessment  re- 
viewed by  one  or  more  Commissioners  of  the  State  Tax  Depart- 
ment must  stand  as  approved  by  these  officers  for  three  years 
unless  the  State  Tax  Department  gives  written  consent  to  a  change 
before  that  date. 

The  county  board  of  supervisors  (township  and  city  super- 
visors of  the  county)  meets  on  the  fourth  Monday  of  June  to 
equalize  assessments  of  real  and  personal  property  as  between 
the  various  townships,  wards,  and  cities  of  the  county.  Any 
supervisor  who  believes  that  his  district  has  been  unjustly  equal- 
ized is  entitled  to  appeal  to  the  State  Tax  Department  from  the 
action  of  the  county  board. 

The  final  step  in  the  assessment  of  general  property  is  the 
action  of  the  State  Board  of  Equalization  (Auditor  General,  Com- 
missioner of  Agriculture,  and  the  three  Commissioners  of  the 
State  Tax  Department).  This  board  meets  at  Lansing  on  the 
third  Monday  in  August.  It  is  empowered  to  equalize  assess- 
ments between  the  various  counties  of  the  State.  After  hearing 
the  official  representatives  of  the  counties,  and  after  reviewing 
evidence  submitted  by  the  State  Tax  Department  as  to  the  true 
value  of  all  taxable  property  in  the  several  counties,  the  Board  of 
Equalization  adds  to  or  deducts  from  the  assessed  valuations  of 
the  counties  such  amounts  as,  in  its  judgment,  will  cause  all  prop- 
erty in  tfie  State  to  be  equalized  at  cash  value.  The  action  of  this 
board  is  final.  • 
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Levying  Taxes 

The  annual  tax  paid  on  general  property  in  Michigan  goes  to 
meet  the  costs  of  state,  county,  township,  and  school  district  gov- 
ernments. In  cities  and  incorporated  villages,  there  is  an  addi- 
tional tax  for  the  support  of  these  municipal  governments. 

Township  road  taxes  are  voted  by  the  electors  of  the  township 
at  the  annual  meeting  the  first  Monday  in  April.  Residents  of  in- 
corporated villages  included  in  the  township  may  vote  on  road 
improvement  taxes  but  not  on  road  repair  taxes.  If  the  annual 
township  meeting  neglects  or  refuses  to  vote  road  improvement 
or  repair  taxes,  the  township  board,  acting  with  the  road  com- 
missioner, is  empowered  to  authorize  such  levies. 

When  an  emergency  arises  and  it  is  the  opinion  of  the  high- 
way commissioner  that  the  road  funds  voted  by  the  annual  town- 
ship meeting  are  insufficient,  or  when  15  or  more  land  owners  of 
the  township  sign  a  petition  for  more  road  funds,  the  commis- 
sioner and  the  township  board,  acting  jointly,  may  vote  additional 
funds,  not  exceeding  $1,000,  to  be  raised  by  township  taxes.  // 
the  additional  sum  needed  is  over  $1,000,  the  matter  must  be  sub- 
mitted to  an  annual  or  special  to7vtiship  meeting  to  be  voted  on  by 
the  electors. 
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Upon  the  petition  of  25  landowners,  the  township  board  may   TowmUp 
submit  the  question  of  a  bond  issue  for  road  purposes  to  the    '"**^ 
voters  at  a  township  meeting  or  an    election.      However,    bond 
issues  for  road  purposes  are  limited  to  an  amount  equal  to  five 
per  cent  of  the  assessed  valuation  of  the  township,  and  the  bonds 
much  receive  a  majority  vote  to  carry. 

Taxes  to  meet  the  ordinary  expetises  of  the  towtiship  may  be 
voted  at  a  township  meeting,  but  the  township  board  is  empowered  dSJ* 
to  vote  any  necessary  taxes  for  ordinaty  expense  which  the  town- 
ship meetings  do  not  vote.  The  board  is  also  authorized  to  vote 
taxes,  without  the  action  of  the  voters,  to  meet  any  obligations 
such  as  court  orders,  bond  interest,  or  principal,  which  accrue 
against  the  township. 

The  annual  meetings  of  the  school  districts  are  held  on  the  School 
second  Monday  in  June  or  on  the  second  Monday  in  July,  the  wviea. 
date  varying  by  districts.  Certain  school  taxes  may  be  voted  at 
this  or  any  special  meeting  of  the  school  district  called  for  the 
purpose.  Only  citizens  of  the  United  States  who  are  21  years 
of  age  and  who  are  residents  and  taxpayers  in  the  district  can 
vote  on  school  district  taxes  at  these  meetings.  Taxes  may  be 
voted  at  these  meetings  for  the  purchase,  building,  or  hiring  of 
a  school  house,  and  for  other  purposes  not  otherwise  provided  for 
by  law.  School  bonds  may  also  be  voted  at  school  district  meet- 
ings. The  district  school  board,  elected  at  the  annual  meeting, 
has  authority  to  vote  taxes  necessary  to  pay  the  running  expenses 
of  the  school.  These  expenses  are  school  furnishings,  teachers' 
salaries,  transportation  of  pupils,  and  similar  items. 

On  or  before  Sept.  1  of  each  year,  the  Auditor  General  deter-  sute 
mines,  from  the  various  statutes  and  acts  of  the  legislature  which  re-  {JJieo. 
quire  the  levy  of  state  taxes  on  general  property,  the  amount  of 
state  taxes  to  be  raised  Jor  the  year.  He  apportions  these  taxes  be- 
tween the  counties  on  the  basis  of  the  valuation  of  each  as  fixed 
by  the  State  Board  of  Equalization  in  August.  The  Auditor 
General  reports  to  the  county  clerks  the  amount  of  state  taxes 
apportioned  to  each  county.  This  report  is  made  before  the  date 
of  the  October  meeting  of  the  county  boards  of  supervisors.  The 
Auditor  General  also  reports  at  this  time  the  amount  of  any  debt 
which  the  county  may  owe  to  the  state,  which  is  to  be  met  by 
county  taxes  unless  otherwise  paid  by  October  1. 

On  the  second  Monday  of  October,  the  county  board  of  super-   County 
visors  meets  to  determine  the  amount  of  county  taxes  to  be  levied.    £l^,. 
These  levies  are  used  to  pay  county  officers,  to  meet  county  debts 
and  judgments  against  the  county,  to  pay  for  road  building  and 
repairs,  and  for  certain  other  purposes. 

The  board  of  supervisors  in  counties  with  an  assessed  valua- 
tion of  $10,000,000  or  over  cannot  borrow  or  raise  by  taxation 
more  than  the  proceeds  of  a  tax  of  one-tenth  of  one  mill  in  any 
one  year  for  constructing  or  repairing  public  buildings  or  bridges, 
unless  authorized  to  do  so  by  the  voters  at  an  election.  The  board 
of  supervisors  in  counties  where  the  assessed  valuation  is  less  than 
$10,000,000  may  levy  or  borrow  not  over  $1,000  for  the  above 
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named  purposes,  annually,  atid  any  additional  amounts  which  the 
voters  may  approve  by  a  majority  vote. 

The  board  of  supervisors  also  apportions  state  and  county 
taxes  among  the  townships  according  to  the  assessed  valuation  of 
each  as  determined  by  the  board  at  its  June  meeting,  or  as  de- 
termined by  the  later  review  by  the  Commissioners  of  the  State 
Tax  Department. 

At  the  same  meeting,  proposed  township,  school,  road,  drain, 
and  other  tax  levies  are  reviewed  by  the  county  board  of  super- 
visors. An  opportunity  is  given  for  a  hearing  of  objections 
against  these  levies  on  the  part  of  persons  affected. 

After  the  October  meeting  of  the  county  board  of  supervisors, 
the  township  supervisor  apportions  the  township,  county,  and 
state  taxes  payable  in  his  township  according  to  the  assessment 
made  by  the  township  board  of  review  in  June,  and  prepares  the 
township  tax  roll. 
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The  Collection  of  Taxes 

The  collection  of  state,  county,  and  township  taxes  begins  the 
first  day  of  December.  The  township  treasurer  is  required  by 
law  to  be  in  his  office  from  9 :00  a.  m.  to  5  :(X)  p.  m.  every  Fri- 
day in  December  to  receive  taxes,  but  he  is  authorized  to  receive 
them  on  any  other  week  day  on  which  they  may  be  offered.  A 
collection  fee  of  one  per  cent  is  added  to  the  tax  bill  from  Decem- 
ber 1  to  January  9,  inclusive. 

On  January  10,  the  collection  fee  on  all  taxes  not  yet  paid  is 
increased  to  four  per  cent.  After  this  date,  the  township  treas- 
urer is  required  to  make  a  demand  in  person  upon  all  property 
owners  living  in  the  township  for  the  taxes  due.  Upon  their  re- 
fusal to  pay,  the  treasurer  is  authorized  to  seize  and  sell  their 
personal  property  in  sufficient  amount  to  pHy  the  taxes.  An  addi- 
tional charge  of  $1.50  for  sale  expenses  may  be  imposed  when  a 
sale  is  made.  If  unable  otherwise  to  collect  for  personal  taxes, 
the  treasurer  may  sue  for  the  taxes,  and  collect  from  persons 
owing  debts  to  the  delinquent  taxpayer. 

A  renter  of  real  estate  may  pay  the  taxes  on  the  rented  prop- 
erty and  deduct  the  amount  paid  from  his  rent  unless  he  has 
previously  agreed  not  to  do  this. 

Taxes  assessed  on  land  will  be  dropped  if  the  land  is  deeded  to 
the  state  free  of  all  incumbrances  within  10  days  after  the  seizure 
for  taxes  of  the  personal  property  of  the  owner. 

The  township  treasurer  continues  to  collect  taxes  on  personal 
property  throughout  the  year,  but  real  estate  taxes  which  are  paid 
after  March  1  must  be  paid  to  the  county  treasurer.  In  addition 
to  the  four  per  cent  collection  fee  previously  imposed,  persons 
paying  real  estate  taxes  after  March  1  must  also  pay  an  interest 
charge  of  three-fourths  of  one  per  cent  per  month  or  part  of  a 
month  from  March  1  until  the  date  of  payment.  A  further 
charge  of  one  dollar  is  added  on  all  descriptions  of  land  on  which 
taxes  remain  unpaid  on  October  1,  one  year  and  10  months  after 
the  tax  was  first  payable. 
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Whenever  land  has  been  delinquent  for  taxes  for  two  years  or  Cfmit 
longer,  it  is  liable  to  be  sold  for  taxes.  Owners  of  delinquent  land 
usually  will  be  sent  written  notice  of  the  proposed  sale  at  least 
30  days  in  advance.  Before  such  a  sale  takes  place,  it  is  also  p^itk^ 
necessary  that  a  hearing  be  had  in  the  circuit  court  of  the  county 
in  which  the  land  is  located.  Notice  of  this  hearing  will  be  pub- 
lished in  one  newspaper  of  the  county  at  least  once  a  week  for 
four  successive  weeks  before  the  hearing.  Owners  may  appear 
at  these  hearings  and  protest  against  the  legality  of  the  tax  which 
was  assessed  against  their  property. 

If  the  owner  appears  in  court  and  protests  the  legality  of  the  AppmOio 
taxes  remaining  unpaid  and  the  court  rules  against  his  claim,  courtT** 
he  may  appeal  to  the  Supreme  Court  upon  depositing  with  the 
county  treasurer  within  10  days  after  the  hearing  the  amount  de- 
creed against  his  land  by  the  lower  court.  If  the  taxpayer  re- 
ceives a  favorable  decision  from  the  Supreme  Court,  the  full 
amount  so  deposited  will  be  returned  to  him.  If  the  decree  of 
the  circuit  court  is  in  favor  of  the  taxpayer,  either  the  county 
treasurer  or  the  Auditor  General  may  appeal  to  the  Supreme 
Court. 

The  circuit  court  may  withhold  from  sale  any  lands  which  are   wiwi 
shown  to  be  the  property  of  minors  or  insane  persons  who  are 
without  legal  guardians.    Action  on  such  lands  may  be  postponed 
until  legal  guardians  can  be  appointed.     Even  where  the  sale  ^JJg^y 
has  already  taken  place,  the  court  has  authority  to  cancel  such  sale  from  waJk 
when  it  is  shown  that  such  incompetent  owners  were  without  legal 
guardians  at  the  time  of  the  sale. 

Lands  approved  by  the  circuit  court  to  be  sold  for  taxes  are  ?|^}J^ 
sold  by  the  county  treasurer  on  the  first  Tuesday  in  May.  The 
sale  begins  at  10 :00  a.  m.  and  continues  daily,  except  for  Sundays 
and  legal  holidays,  until  each  description  of  delinquent  lands  has 
been  offered  twice.  If  the  land  cannot  be  sold  for  enough  to  pay 
all  taxes  and  charges  against  it  at  the  second  offering,  it  is  bid 
in  for  the  state. 

At  any  time  after  the  annual  tax  sale  is  closed,  any  lands  bid 
off  to  the  state  can  be  purchased  from  the  Auditor  General  for  the 
amount  of  the  taxes  and  charges  against  the  land  at  the  time  of 
sale  plus  interest  at  one  per  cent  per  month  or  fraction  of  a  month 
from  the  date  of  the  sale  until  the  date  of  such  purchase. 

The  former  owner  of  lands  w'hich  have  been  sold  for  taxes  ^•gjJJJJ**** 
may  redeem  such  land  at  any  time  before  the  first  Tuesday  in  soUfor 
May  in  the  year  following  the  sale.  To  do  this  the  former  owner 
must  pay  the  county  treasurer  or  the  Auditor  General  the  total 
amount  of  the  charges  against  the  land  at  the  time  of  sale,  plus 
interest  at  one  per  cent  per  month  or  fraction  of  a  month  from 
the  time  of  sale  until  the  date  of  the  redemption. 
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Michigan  Farm  Tax  Calendar 

JANUARY 

January  1-9,  inclusive.  Taxes  receivable  by  township  treasurer  with 
one  per  cent  collection  fee. 

January  10.  Tax  collection  fee  increases  from  one  per  cent  to  four  per 
cent.  Township  treasurer  begins  making  personal  demands  for  unpaid 
taxes.  Township  treasurer  authorized  to  seize  and  sell  personal  property 
for  all  taxes  on  refusal  of  demand  for  taxes. 

FEBRUARY 

Personal  demands  for  taxes  and  sales  of  personal  property  for  taxes  by 
township  treasurer  continue  throughout  the  month. 

MARCH 

First  Tuesday.  Regular  meeting  of  the  Commissioners  of  the  State  Tax 
Department. 

Real  estate  taxes  payable  to  the  county  treasurer  with  added  interest  at 
the  rate  of  ^  of  one  per  cent  per  month  or  part  of  month  from  March  1. 

Township  treasurer  continues  the  collection  of  personal  taxes. 

APRIL 

First  Monday.  Annual  township  meeting.  Township  appropriations, 
road  taxes,  and  bond  issues  are  voted.  Township  supervisor,  (assessor), 
and  one  other  member  of  the  township  board  of  review  are  elected. 

Supervisor  begins  the  annual  assessment  of  real  and  personal  property. 

Notices  of  proposed  tax  sales  of  real  estate  mailed  to  owners. 

Watch  papers  for  notices  of  hearings  on  tax  sales  of  real  estate. 

County  treasurer  continues  to  receive  taxes  and  interest  due  on  real 
estate. 

MAY 

First  Tuesday.  Beginning  of  sale  of  real  estate  delinquent  for  taxes  for 
two  years  or  more.    Sale  conducted  by  county  treasurer. 

Township  supervisor  continues  the  assessment  of  real  and  personal  prop- 
erty. 

JUNE 

First  Monday.     Township  supervisor  completes  assessment  roll. 

Tuesday  following  first  Monday.  Township  board  of  review  meets  to 
correct  assessment  roll. 

First  Tuesday.  Regular  meeting  of  the  Commissioners  of  the  State  Tax 
Department. 

Second  Monday.  Annual  meetings  of  school  districts  at  which  certain 
school  district  taxes  are  voted.  (In  some  districts  this  meeting  is  the  second 
Monday  in  July.) 

Second  Monday  and  following  Tuesday.  Township  board  of  review 
meets  to  hear  and  adjust  complaints  of  taxpayers  against  the  assessment 
roll.  Any  taxpayer  may  make  a  written  protest  to  the  State  Tax  Depart- 
ment, complaining  of  assessments  m^de  by  the  township  board  of  review. 

Fourth  Monday.  County  board  of  supervisors  meets  to  equalize  assess- 
ments between  townships,  wards,  and  cities. 
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JULY 

First  Tuesday.  Regular  meeting  of  the  Commissioners  of  the  State  Tax 
Department. 

Second  Monday.  Annual  meetings  of  school  districts  at  which  certain 
school  district  taxes  are  voted. 

Commissioners  of  State  Tax  Department  visit  counties  to  review  assess- 
ment rolls  and  investigate  complaints  against  assessments. 

AUGUST 

First  Tuesday.  Regular  meeting  of  the  Commissioners  of  the  State  Tax 
Department. 

Third  Monday.  State  Board  of  Equalization,  (Auditor  General,  Com- 
missioner of  Agriculture,  and  the  three  Tax  Commissioners),  equalizes 
assessed  valuations  between  counties  by  increasing  or  decreasing  the  total 
valuation  of  real  and  personal  property. 

Commissioners  of  State  Tax  Department  continue  visiting  the  counties. 

SEPTEMBER 

September  1.  Auditor  General  determines  the  amount  of  State  taxes  on 
or  before  this  date.  Apportions  the  tax  among  counties  before  the  second 
Monday  in  October. 

First  Tuesday.  Regular  meeting  of  the  Commissioners  of  the  State  Tax 
Department. 

Commissioners  of  the  State  Tax  Department  continue  visiting  the  coun- 
ties. 

OCTOBER 

October  1.  A  State  charge  of  one  dollar  is  added  to  penalties  on  real 
estate  delinquent  for  one  year  and  ten  months. 

First  Tuesday.  A  regular  meeting  of  the  Commissioners  of  the  State  Tax 
Department. 

Second  Monday.  County  board  of  supervisors  hears  objections  of  tax- 
payers to  proposed  township  appropriations  and  levies.  Board  fixes  town- 
ship levies  and  apportions  state  and  county  taxes  among  township,  wards, 
and  cities. 

Commissioners  of  the  State  Tax  Department  continue  visiting  counties. 

NOVEMBER 

Township  supervisors  prepare  tax  rolls  in  this  month. 
Prepare  to  pay  annual  taxes  in  December  or  early  in  January  and  avoid 
increased  collection  fee. 

DECEMBER 

Tax  collection  begins  December  1.  Township  treasurer's  office  open  from 
9:00  a.  m.  to  5:00  p.  m.  every  Friday  in  December,  but  taxes  may  be  re- 
ceived on  any  other  week  day  not  a  legal  holiday. 
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CITY  AND  COUNTY 
COMMITTEES 


GaliSomia  Taxpayers' 
Association 


Eem  County  Committee 

Snbkhi.   BakGniflelil.   ChnlrmKn:  Junea  Egan,   Bakert 


Los  Angeles  City  Committee 

J.  A.  WlnulB,  ChBlrman  \  Edwin  Baker.  SccntaiT. 


Pasadena  Committee 

!.  Hs»rd  Hulileul.  Viw  COislrnmii ; 


Placer  County  Committee 


Santa  Barbara  County  Committee 


Sonoma  Comity  Committee 
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Taxpayers  of  Twelve  Western  States 

Meet  in  Fourth  Annual  Conference 


% 
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Representing  15,000,000  of  population  in  tlie  Iwelve  fommuiiweallhs  nl  tlu- 
at  West;  approximalely  $50,000,000,000  of  property  values;  between 
" "  ),000,000  and  $2,000,000,000  of  annual  f-cnernniental  eosls,  ami  the  la\- 
liyera  of  all  classes,  railway  corporations,  insurance  companies,  jiublic  utility 
«ms,  merchants,  manufacturers,  and  other  large  tax-burden  bearers,  and 
Kcially  the  multitude  of  small  taxpayers,  the  four  million  families  of  this 
western  empire,  the  fourth  annual  Western  States  Taxpayers"  Conference 
t  in  Los  Angeles,  Oct.  11,  12  and  13  at  the  Billmore  Hotel.  California  Tax- 
brers'  Association  and  the  Los  Angeles  Chamber  of  Commerce  were  jointly 
ghosts.  The  Conference  was  a  serious,  earnest,  industrious  body  of  men  and 
There  was  no  junketing,  or  pleasure  trips.  Not  even  the  breakfast 
Ls  omitted  from  the  program  of  work,  so  that  from  eight  o'clock  in  tiie 
(oming  until  lale  at  night,  these  days  were  devoted  to  intensive  discussion  of 
txation  and  devising  of  methods  whereby  the  rapidly  increasing  tax  burden 
toy  be  lightened.  Matter  of  such  transcendenl  imporlance  was  uniler  curi- 
ration,  that  The  Tax  Digest  will  not  prini  it  all  in  this  issue.     All  paper- 
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until  the  whole  story  shall  have  been  told 
in  the  form  of  a  serial. 

The  Conference  Opens 

At  two  o'clock  on  Monday,  Oct.  11,  the 
Conference  was  opened  by  Dr.  Milbank 
Johnson,  the  president,  who  is  also  chair- 
man of  the  Board,  California  Taxpayers' 
Association. 

He  introduced  A.  C.  Hardison,  president 
of  California  Taxpayers'  Association,  who 
delivered  the  welcoming  address,  pointing 
out  the  danger  of  abuse  of  the  taxing 
power  of  government.  While  Mr.  Hard- 
ison was  expressing  the  cordial  hospitality 
of  California,  a  telegram  came  from  Presi- 
dent Coolidge,  in  which  the  Chief  Executive 
said:  '^I  am  sorry  I  cannot  attend  the 
meeting  of  the  Western  States  Taxpayers' 
Conference.  Please  extend  to  those  pres- 
ent my  greetings  and  best  wishes  for  the 
success  of  your  deliberations." 

A  little  later  a  telegram  came  from 
United  States  Senator  Reed  Smoot  of 
Utah,  chairman  of  the  Finance  Committee 
of  the  Senate,  which  read.  "Please  con- 
vey my  regrets  that  I  cannot  join  the  West- 
ern States  Taxpayers'  Conference.  The 
object  of  the  meeting  meets  my  hearty  ap- 
proval, and  I  hope  that  increase  of  taxes, 
economy  in  expenditure  of  taxes  collected, 
and  simplification  of  tax  laws  will  be 
stressed." 

The  Conference  proceeded  immediately 
to  the  program,  the  first  paper  being  by 
Prof.  M.  M.  Stockwell  of  the  Department 
of  Economics,  University  of  California  in 
Los  Angeles,  on  "The  Relation  of  Federal, 
State  and  Local  Taxation." 

After  Charles  R.  Hows,  tax  commission- 
er of  Arizona,  had  been  introduced  to  the 
Conference,  Judge  Henry  H.  Rolapp,  Vice- 
President  of  the  Western  States  Taxpayers' 
Conference,  and  President  of  the  Utah  Tax- 
payers' Association,  gave  in  detail  the  his- 
tory of  the  formation  of  the  Conference. 

Some  State  Progress  Reports 

The  Chairman,  after  appointing  the  com- 
mittees, called  on  C.  C.  Chapman,  editor 
of  the  Oregon  Voter,  and  the  member  for 
Oregon  of  the  Advisory  Committee,  who 
reported  progress  in  his  state  during  the 
past  year.  F.  N.  Fletcher  of  Nevada  fol- 
lowed with  a  progress  report,  after  which 
Judge  Rolapp  reported  for  Utah  that  every 
county  in  the  state  had  been  organized  by 


the  State  Taxpayers'  Association.     Rupert 

F.  Asplund  reported  for  New  Mexico;  A. 

G.  MacKenzie  for  C.  E.  Amey,  Jr.,  for  the 
State  of  Washington;  Vance  H.  Evans  for 
California;  E.  M.  Sawyer  for  Idaho.  These 
reports  will  be  epitomized  in  later  numbers. 

Monday  Dinner  Session 

Not  even  the  dinner  hours  were  wasted. 
At  half  past  six  o'clock,  with  Dr.  Johnson 
as  toastmaster,  the  delegates  carried  on  the 
discussion  around  the  dinner  table. 

Mr.  Hardison  emphasized  the  vital  inter- 
est of  agriculture  in  tax  matters. 

M,  D.  Lack,  Vice  Chairman  and  Tax 
Counsellor,  California  Taxpayers'  Asso- 
ciation, discussed  'The  Organization  and 
Functions  of  Local  Committees." 

A.  E.  Poulsen,  president  of  the  Sonoma 
County  local  committee,  told  of  the  re- 
search report  of  California  Taxpayers'  As- 
sociation in  the  affairs  of  his  county.  James 
Egan,  secretary  of  Kern  County  Committee, 
reviewed  the  work  that  has  been  done  there. 

Charles  L.  Wright,  president  of  the  Pasa- 
dena local  committee,  gave  an  interesting 
account  of  the  work  in  that  city,  especially 
referring  to  the  Holly  Street  Improvement, 
after  which  Joy  A.  Winans,  chairman  of 
the  Los  Angeles  City  Committee,  spoke, 
making  special  reference  to  the  Los  An- 
geles Flood  Control  District  affairs,  and 
announcing  that  the  directors  of  the  Los 
Angeles  City  Committee  had  resolved  to 
oppose  the  $26,000,000  flood  control  bond 
issue  on  the  Nov.  2  ballot  until  there 
should  have  been  more  detailed  informa- 
tion relating  thereto. 

The  dinner  session  closed  with  an  in- 
teresting statement  by  George  G.  Tunnell 
of  Chicago. 

Tuesday  Acttvities 

The  delegates  were  at  their  work  again 
Tuesday  morning,  Oct  12,  at  eight  o'clock 
at  the  breakfast  table  and  at  ten  took  up  the 
regular  session  in  the  Conference  Hall.  The 
Chairman  called  on  H.  M.  Richter,  dele- 
gate from  Texas,  to  report  on  the  taxation 
affairs  of  that  commonwealth,  after  which 
Marshall  DeMotte  of  Coming,  Cal.,  was 
introduced  to  speak  on  "The  Relationship 
Between  Fixed  Charges,  Initiative  and  Leg- 
islative, and  Administrative  Costs  of  Gov- 
ernment." DeMotte  was  former  chairman 
of  the  State  Board  of  Control  of  California. 
Discussion  followed,  led  by  Mr.  Newell  of 
Pasadena. 
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Vicissitudes  of  Building  a  Great 
University 

The  paper  by  Dr.  Henry  Suzzallo,  Presi- 
dent, University  of  Washington,  was  read 
to  the  Conference  by  Dr.  Frank  C.  Teuton, 
Professor  of  Education,  University  of 
Southern  California. 

The  Chairman  stated: 

A  few  days  before  the  Conference  opened 
the  Board  of  Regents  of  the  University  of 
Washington  asked  Dr.  Suzzallo's  resigna- 
tion. The  Board  of  Regents  had  only 
lately  been  reconstituted,  by  Gov.  Hartley, 
so  as  to  give  a  majority  of  members  who 
would  support  the  Governor  against  Dr. 
Suzzallo.  The  controversy  had  arisen  dur- 
ing the  World  War,  when  Dr.  Suzzallo,  as 
chairman  of  the  Industrial  Relations  Com- 
mittee for  the  state,  had  brought  an  eight- 
hour  day  into  the  lumber  camps  of  Wash- 
ington. Gov.  Hartley,  who  is  a  lumber- 
man,, bitterly  opposed  Dr.  Suzzallo's  eight- 
hour  day  for  the  lumber  camps. 

There  were  two  other  angles  to  the  con- 
troversy. The  University  of  Washington 
owns  ten  acres  of  the  old  campus  which 
had  been  leased  for  50  years  to  various 
business  interests,  and  on  which  business 
structures  had  been  erected  by  the  .lessees, 
the  structures  to  revert  to  the  Universitv 
at  the  expiration  of  the  leases. 

Under  the  terms  of  the  leases,  the  Uni- 
versity derived  only  about  $80,000  annu- 
ally in  ground  rentals.  The  land  has  in- 
creased enormously  in  value  since  the 
leases  were  made,  being  now  worth  many 
millions  of  dollars.  Dr.  Suzzallo  saw  in 
this  ten  acres  in  the  heart  of  Seattle  an 


asset  which,  preserved  and  treated  accord- 
ing to  the  ordinary  rules  of  business,  would 
in  time  make  the  University  self-sustaining. 

Pressure  was  brought  to  bear  on  Dr. 
Suzzallo  to  renew  the  leases  on  the  old 
terms  of  rental.  Dr.  Suzzallo  refused,  and 
was  supported  by  the  Board  of  Regents. 

Gov.  Hartley  appointed  enough  new 
Regents  to  give  him  a  majority,  and  Dr. 
Suzzallo's  resignation  was  requested.' 

The  other  angle  to  the  controversy  was: 
The  University  owns  a  large  tract  of  timber 
which  came  into  its  possession  as  a  land 
grant  from  the  United  States. 

This  timber  land  is  iii  one  body  where  it 
has  been  inaccessible  because  of  lack  of 
transport  facilities.  It  has  therefore  been  of 
relatively  low  market  value.  However,  the 
increasing  scarcity  of  timber  has  brought 
the  University  timber  lands  into  demand, 
and  pressure  has  been  brought  to  bear  on 
Dr.  Suzzallo  to  sell  the  lands.  He  and  the 
Regents  refused  on  the  ground  that  the 
lands  would  still  further  increase  in  value, 
and  the  University  largely  profit  by  hold- 
ing them. 

The  lumbermen  insisted.  Dr.  Suzzallo 
was  adamantine  on  both  proposals,  taking 
the  ground  that  the  patrimony  of  the  Uni- 
versity was  involved,  and  that  it  was  his 
duty  and  the  duty  of  the  Regents  and  of 
all  friends  of  education  and  of  the  friends 
of  the  taxpayers  of  the  state  to  protect  the 
University  property. 

The  controversy,  therefore,  had  detained 
Dr.  Suzzallo  in  Seattle,  and  Dr.  Touton 
read  Dr.  Suzzallo's  paper  which  had  come 
by  airmail. 


A  DOLLAR'S  WORTH  OF  EDUCATION 

By  DR.  HENRY  SUZZALLO 
President,  University  of  Washington 


In  these  days  when  tax  burdens  are  greatly  in- 
creasing, it  is  natural  that  attention  should  be 
focussed  upon  the  largest  item — education.  It  is 
always  the  largest  item  that  seems  to  offer  the 
largest  possibility  of  a  cut,  though  this  by  no 
means  follows.  It  may  he  spent  far  more  effec- 
tirely  than  many  smaller  items.  That  is  a  fact 
to  be  determined.  It  will  be  determined,  not  by 
prejudice,  but  by  judicial  examination. 

Some  Tax  Associations,  notably  the  one  in 
California,  are  doing  just  the  type  of  work  that 
educationalists  and  taxpayers  and  other  kinds  of 
Americans  appreciate.  It  is  not  trying  to  dictate 
American  policy,  or  to  change  the  fundamental 
American   traditions,   which   insure   free   govern- 
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merely  inquiring  into  the  administration  of  school 
funds  and  asking  if  the  money  is  well  spent. 

There  are  other  leagues  of  taxpayers  which 
exercise  no  such  restraint,  and  are  more  props - 
gandistic  than  judicial.  They  are  willing  to 
wreck  the  school  system  and  American  demo- 
cratic institutions,  provided  they  can  save  a  few 
dollars.  Such  efforts  are  futile.  They  can  have 
no  permanent  success.  They  stir  animosities 
which  are  slow  to  heal.  They  separate  them- 
selves in  the  name  of  economy  from  the  school- 
masters who  are  striving  for  efficiency,  when  it 
is  plain  to  everybody  that  the  forces  for  eflBcienc>* 
and  economy  must  co-operate,  if  the  public  is  to 
get  what  it  needs  at  the  lowest  reasonable  cost. 
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«sted  in  a  saving  of  school  money  which  would 
change  the  funi^imenlal  nature  of  our  American 
inatituliona  and  our  national  life.  Our  political 
foreheara  have  detennined  that  there  shall  be 
equalil;  of  opportunity  far  our  youth  to  develop 
it!  human  capacities  through  schooling.  You  are 
not  interested  in  the  lax  reducer  who  says  that 
there  can  be  too  many  educated  and  inteUi- 
gent  men  and  women;  or  in  the  fellow  who 
feus  there  will  be  a  short  labor  supply  of  the 
ignorant  and  docile  kind,  if  schooling  is  too  freely 
Hupplied.  You  want  schooling,  but  you  wish 
your  dollar's  worth  of  education. 

A  DoLi»'s  VoRTR  or  Nails 

How  is  a  dollar's  worth  of  education  to  be  de- 
termined?     In    the    same    way    that    you    know 
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whether  or  not  you  are  getting  a  dollar's  worth 
of  nails.  It  ia  strange  how  many  fail  to  see  the 
fundamental  likeness,  and  go  astray  in  their  think 
■ng.  They  think  that  they  ought  to  get  a  perfect 
human  product  from  the  schools  at  any  price 
they  feel  comfortable  in  paying.  That  economic 
version  is  not  true  anywhere  in  business  where 
men  ask  and  pay  a  price.  Quality  and  quantity 
BO  up  or  down  as  tne  price  paid  varies.  This 
is  just  as  true  in  schooling  as  it  is  in  any  econo- 
mic service.  Hold  fast  to  this  thought  and  many 
fallacies  in  thinking  about  school  expenses  will 
disappear. 

A  dollar's  worth  of  nails  today  is  different  from 
a  dollar's  worth  several  decades  ago.  Science  and 
industrial  progress  have  improved  quality  and 
quantity  in  production.  You  may  need  more  or 
less  of  a  thing,  or  a  better  kind.  The  doUar  i^ 
not  the  same  dollar.  Its  purchasing  power  has 
changed.  All  these  factors  have  to  be  kept  in 
mind  in  school  costs,  yet  they  are  not.  Educa- 
tional science  and  psychology  can  now  give  Us  a 
better  educational  product  than  before,  and  we 
want  it.  Our  standard  of  tn'ing  has  raised  here 
as  elsewhere.    It  is  the  privilege  of  a  democratic 


people  to  have  better  schools,  juat  ai  it  is  theirs 
to  prefer  an  automobile  to  a  horse  and  wagon- 
A  Moral  Problem 

The  problem  of  getting  people  to  want  some- 
thing else  than  they  do  is  another  problem.  Per- 
haps they  have  the  wrong  values  and  are  spending 
too  mudi  money  in  one  place.  But  tht*  is  a 
problem  in  the  moral,  social  and  spiritual  leeoa- 
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They  may  be  spending  more  than 
their  income.  This  is  serious,  but  it  is  primarily 
a  question  of  morality,  though  it  haa  terrific 
economic  effects. 

The  only  way  to  know  whether  you  are  getting 
your  dollar's  worth  in  education  is  by  compara- 
tive study.  What  is  the  other  fellow  getting  for 
his  dollar?  How  does  he  educate  more  people  in 
a  better  way  by  spending  less  money?  What  is 
his  method  of  administration?  How  is  spending 
organized?  What  is  the  training  of  the  spenden? 
How  far,  Gnally,  may  we  apply  his  methods  to 
our  differing  conditions?  The  last  question  will 
keep  lu  sane. 

Inere  are  two  domains  in  whidi  we  may  watch 
the  uses  of  a  dollar.  The  first  is  in  the  domain 
of  administration,  and  the  second  in  the  domain 
of  teaching.  We  are  more  at  home  in  the  first 
field  than  in  the  second.  Here  is  where  twcpay. 
era'  associations  have  done  their  chief  w«tk- 
Locsting  schools,  building  and  bonding,  purcbas- 
ing  supplies,  hiring  and  distributing  teadien  have 
been  the  chief  factors  taken  into  account.  Im- 
proving the  effectiveness  in  turning  out  more  and 
better  human  product  ia  still  a  mysterious  field 
to  the  layman,  but  the  educationalist  is  beginning 
to  understand  it  through  the  new  science  in  edu- 
cttion.    Taxpayers  must  be  concerned  with  iL 

In  the  field  of  administration  there  are  certain 
obvious  comparisons  of  methods  which  give  aid. 

We  csn  give  education  cheaper  and  better 
through  the  consolidation  of  schools  and  the 
transportation  of  pupils,  through  sending  students 
to  another  school  district  with  one  district  paying 
another,  where  these  devices  are  applicable  to  the 
patticulsr  case. 
Larccr  Units 

larger  units  of  school  management  than  the 
little  country  district  will  help.  County  or  com- 
munity units  of  management  may  be  given  some 
larger  use  than  now,  without  destroying  local  self- 
government,  an  essential  feslure  in  American  life 
not  to  be  lightly  put  aside. 

Ill  ere  is  no  more  delicate  problem  than  to  de- 
termine which  school  functions  shall  be  central- 
ized and  which  decentralized.  Only  expoienoe 
will  tell  what  ia  right.  The  present  passion  for 
centralizing  everything  to  get  financial  efficiency 
is  dangerous.  Jt  is  stressing  consideration  of  one 
factor  and  losing  sight  of  others. 

You  may  save  money  and  get  a  centralized  and 
standardized  bureaucracy,  inject  politics  into  yoar 
schools  and  make  them  easy  victims  of  propa- 
ganda. The  representative  of  a  new  league  of 
taxpayers'  associations  in  one  state  proposes  that 
all  the  schools  be  under  control  of  one  central 
state  board  and  that  all  teachers  be  appointed 
by  this  board  of  laymen  with  professional  advice. 
Such  a  board  might  well  determine  minimum 
standards   of  training  and   certification,   but   the 
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hiiiog  of  teadiera  should  be  left  with  some  au- 
thority nearer  the  parents  of  the  children  they 
teach.  Anglo-Saxon  civilization,  of  which  America 
is  a  part,  is  more  broadly  common  sensed  by  its 
experience  than  it  is  narrowly  and  relentlessly 
logical  in  pursuing  a  single  object. 

The  locating  of  different  types  of  schools  may, 
in  these  days  of  local  pride,  be  a  great  source  of 
waste.  Four  years  of  high  school  may  be  main- 
tained where  there  should  be  only  two  years. 
Junior  colleges  may  be  maintained  at  home  where 
the  expense  would  be  less  than  if  students  are 
sent  away.  Large  units  of  management  on  the 
hi^er  ranges  of  schooling  make  for  economy. 
Fortunately  the  new  articulations  of  the  school 
system  wiU  aid  local  adjustment.  Where  once  we 
had  just  elementary  schools,  high  schools  and 
colleges,  we  now  have  respectable  and  effective 
units  indttding  elementary  schools  of  six  years, 
junior  higji  sdiools  of  three  years,  senior  high 
schools  of  three  years,  and  junior  colleges  of  two 
years.  Meager  attendance  is  sometimes  unavoid- 
able. When  it  is,  we  must  pay  the  bill.  But  it 
is  more  often  avoidable,  with  modem  transporta- 
tion, to  saturate  a  school  unit  to  the  point  of 
hi^  working  efficiency  and  economy;  that  is,  to 
a  thrifty  point  of  organization. 

Cehtkal  Pubchasing 

Central  purchasing  instead  of  district  purchas- 
ing is  an  advantage  clearly  demonstrated  by  every 
study  made.  One  specialized  office  can  do  better 
than  eighty  school  boards  of  laymen  who  do  not 
make  buying  a  major  business.  But  experience 
opposes  the  purchasing  for  a  school  system  being 
merged  with  a  bureau  of  the  general  political 
government.  School  systems  should  be  given  a 
certain  autonomy,  like  the  courts.  Their  im- 
mense budgets  are  a  constant  temptation  to  poli- 
ticians who  would  use  their  buying  and  hiring  as 
patronage.  We  have  largely  fou^t  our  way  to 
independence  of  politics.  Why  retreat  to  ancient 
evils  of  which  we  are  largely  rid? 

Careful  budgetting  is  of  high  advantage.  But 
the  budget  officer  who  recommends  cuts  and  re- 
ductions should  be  more  than  an  accountant  deal- 
ing with  figures  representing  dollars.  He  should 
know  something  about  function.  All  efficiency  is 
related  to  educational  function.  In  many  cases 
the  budgetting  political  officer  is  hopelessly 
ignonnt  The  budget  is  a  splendid  tool  in  the 
hands  of  a  competent  mind,  and  a  stupid  instru- 
ment when  it  is  not  Budget  forms  must  be  made 
up  with  more  regard  for  interpreting  tasks  to  be 
perfonned  than  is  the  case  at  present. 

In  the  domain  of  teaching  we  have  just  begun 
to  study  economy  and  efficiency  in  a  scientific 
manner.  This  is  a  wholly  psychological  problem 
which  the  ordinary  layman  does  not  and  prob- 
ably will  not  understand.  Here  reliance  on  the 
professional   expert   must  be  had.     Segregation, 


and  different  speed  of  mastery  among,  groups  of 
pupils  is  an  economy.  The  bright  will  go  faster 
and  save  school  years.  The  slower  will  move 
ahead  at  their  ovm  pace  without  tripping  and 
charging  repeated  years  to  the  taxpayer. 

Another  illustration  is  provided  in  the  lay  op- 
position to  supervisors.  Good  supervisors  of  ordi- 
nary teachers  double  the  effective  service  of  the 
teachers  under  them.  It  is  all  a  matter  of  when 
and  where  and  how  they  are  used,  a  problem  in 
educational  adjustment.  On  the  budget  they  look 
like  extra  help  and  are  readily  lopped  off.  Better 
increase  the  size  of  classes  and  provide  good 
supervision  than  do  without  it. 

"Trimmings" 

Another  fallacy  is  the  talk  about  "trimmings, 
fads  and  frills**  in  the  course  of  study.  With  so 
many  kinds  of  human  nature  to  be  served,  what 
is  a  frill  to  one  student  is  a  need  to  another.  The 
chief  reason  these  subjects  have  not  been  elimi- 
nated is  because  the  different  parents  could  not 
agree.  Therefore  it  is  left  to  the  schoolmasters 
where  it  may  better  be  left.  The  science  of  their 
own  profession  will  take  care  of  the  matter. 

There  is  another  economy  fallacy  that  lurks  in 
this  field.  To  maintain  some  of  these  modem 
subjects  does  not  add  their  total  budget  cost  to 
the  taxpayer.  The  child  has  to  be  taught  some- 
thing. If  it  is  not  one  subject,  it  is  another.  You 
merdy  add  the  differential  in  cost  if  there  is  one, 
not  the  whole  budgetary  amount. 

If  a  student  making  progress  in  a  subject  that 
costs  ten  per  cent  more  is  compelled  to  take  a 
subject  of  lower  cost  where  he  makes  no  progress 
and  has  had  to  repeat,  the  state  loses  ten-tenths 
where  the  thought  was  to  save  one-tenth. 

Money  expenditure  is  related  to  performance  of 
function.  America  as  compared  with  other  indus- 
trial countries  has  a  much  heavier  capitalization, 
but  it  pays  higher  wages  and  gets  a  mass  pro- 
duction that  lowers  prices.  There  is  a  thought 
there  for  educational  production. 

Educational  research  and  new  scientific  proce- 
dure promise  most  for  efficiency  and  economy  in 
the  domain  of  teaching.  The  intelligence  tests  as 
aids  to  diagnosis,  standard  achievement  tests,  the 
new  comprehensive  examinations,  comparative 
study  of  teaching  processes  all  promise  to  give 
the  taxpayer  more  for  his  dollar  in  school,  just  as 
science  and  scientific  technology  have  given  more 
and  better  nails  for  a  dollar  than  before. 

Three  Addresses 

Charles  A.  Rudel,  tax  expert,  Paciiic- 
Southwest  Trust  &  Savings  Bank,  then  read 
a  paper  on  "Analyzing  Bond  Proposals." 

Prof.  Holland  A  Vandegrift's  paper  on 
Costs  and  Methods  of  Financing  Public 
Improvements"  followed. 


(( 


COSTS  AND  METHODS  OF  FINANaNG  PUBLIC  IMPROVEMENTS 

ByROLLANDA  VANDERGRIFT 
Director  of  Research,  California  Taxpayers^  Association 

Montesquieu,  the  French  philosopher,  as  early      great  thinker  gave  expression  to  this  thought,  has 
as  the  eighteenth  century  made  the  observation      demonstrated  the  truth  6i  the  statement, 
thai  liberty  invariably  increases  taxes.     The  in-  The  increase  of  taxes  has  been  necessary  he- 


»Vi_ 


: I    j:^u. 


152 


The  Tax  Digest 


November^  1926 


ment  largely  due  to  an  expansion  of  the  functioas 
of  government.  Under  the  monarchies  and  other 
forms  of  personal  rule,  the  bulk  of  expenditures 
went  to  support  the  person  of  the  ruler  and  his 
establishment. 

The  public  treasury  was,  in  effect,  his  personal 
purse,  and  was  used  to  gratify  his  pleasure  or 
extend  his  power.  The  demands  were  almost 
limitless  and  imposed  a  burden  only  in  itself 
limited  by  the  physical  ability  of  the  subjects  to 
contribute,  or  the  power  of  the  ruler  to  extract, 
without  destroying  the  source  of  revenue. 

The  use  of  public  funds,  primarily  for  the 
benefit  of  the  ruling  class,  and  the  obnoxious 
methods  of  the  royal  tax  collectors  in  imposing 
ta^es  which  took  from  the  producer  a  larger  and 
larger  share  of  his  earnings,  finally  resulted  in 
revolutions  which  overthrew  the  absolute  govern- 
ments. 

These  revolutions  were  <iot  necessarily  brought 
about  by  the  monarch's  impoverishing  the  nation, 
but  because  the  expenditures  were  made  in  the 
interests  of  the  ruling  minority.  The  taxpayers, 
who  were  now  devdoping  learning,  could  not  see 
that  they  were  getting  a  return  from  the  heavy 
exactions.  The  revolt  and  the  establishment  of 
popular  or  representative  government  brought,  as 
a  matter  of  course,  the  condition  that  public  dis- 
bursement should  be  for  the  general  benefit  rather 
than  for  the  few. 

It  was  but  natural  that  once  the  people  en- 
joyed public  service  at  the  expense  of  the  general 
treasury  there  should  be  an  indefinitely  expansive 
demand  for  such  service  to  satisfy  them.  As  a 
result,  expenditures  began  to  expand,  until  the 
former  outlay  of  monarchies  became  insignificant 
in  comparison.  The  people,  now,  through  the 
vote,  encouraged  too  frequently  by  the  tax  spend- 
ers, make  expenditures. 

At  the  same  time,  as  popular  government  ex- 
pands, public  activities  multiply  both  in  extent 
and  number.  Old  functions  are  extended  to  em- 
brace more,  and  new  functions  are  taken  over. 

Public  expenditures  have,  as  a  consequence,  in- 
creased faster  than  population  and  wealth.  The 
danger,  however,  does  not  lie  in  the  amount  of 
taxes,  so  much  as  whether  expenditures  are  wise, 
proper  functions  of  government,  and  are  being 
efliciently  and  economically  administered  in  the 
interests  of  all  the  people  of  the  community. 

The  demonstration  that  ^'liberty  invariably  in- 
creases taxes"  is  more  emphatically  seen  in  the 
United  States  than  in  any  other  country.  The 
functions  and  activities  of  government  here  have 
expanded  to  almost  countless  numbers,  all  pre- 
sumably in  response  to  public  demands,  and  all 
of  which,  under  the  immutable  law  of  compensa- 
tion, must  be  paid  for  out  of  the  pockets  of  the 
taxpayers. 

Federal,  state,  county  and  municipal  govern- 
ments all  carry  on  activities,  the  lists  of  which 
are  almost  limitless  and  which  frequently  overlap 
and  duplicate.  Many  of  these  activities  con- 
tribute to  the  benefit  of  the  general  public,  and 
others  apparently  only  assist  a  special  group  and 
indirectly  the  public  interest. 

The  constantly  increasing  taxation  and  expand- 
ing of  public  expenditures  in  all  these  divisions  of 

government  are  largely  the  results  of  ever  expand- 
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and  activities  performed.  It  is  undesirable  to 
eliminate  entirely  or  unnecessarily  restrict  these 
services  in  an  expanding  society,  but  there  is  a 
pressing  need  that  constant  vigilance  be  exercised 
to  prevent  expenditures  from  expanding  beyond 
ability  to  pay.  Therefore,  accurate  information  of 
the  growth  in  extent  and  cost,  nature  and  spread 
of  benefit,  and  constant  guard  for  their  wise, 
economical  and  efficient  administration  are  needed, 
so  that  the  fullest  return  can  be  made  for  the  tax 
burden  imposed. 

Some  Facts 

According  to  figures  prepared  by  the  National 
Industrial  G>nference  Board  and  carried  to  the 
year  1925,  the  latest  available,  the  total  volume  of 
taxation  collected  in  the  United  States  in  1924 
was  $7,907,000,000,  compared  with  $7,766,000,000 
in  1923,  and  $2,194,000,000  in  1913.  The  increase 
of  $141,000,000  in  1924  was  2  per  cent  over  1923. 
and  the  total  was  more  than  three  and  one-half 
times  as  large  as  in  1913. 

The  per  capita  total  for  1924  was  $70.99,  com- 
pared with  $70.21  in  1923,  and  $22.73  in  1913. 

The  average  burden  per  person  gainfully  em- 
ployed was  $182.94  in  1924,  $184.05  in  1923,  and 
$59.25  in  1913. 

Per  family,  the  total  taxes  amounted  to  $304.23 
in  1924,  against  $303.58  for  1923,  and  $102.12  for 
1913. 

There  is  no  mistaking  the  effect  of  sudi  an  in- 
crease of  the  tax  burden.  It  cannot  continue  at 
such  a  rate  and  our  prosperity  endure.  Happily 
there  appears  to  be  a  realization  of  the  dangers 
and  an  intelligent  move  to  find  a  remedy,  the 
Federal  Government  pointing  the  way  in  repeated 
tax  reductions  and  internal  economies.  Even  now. 
only  a  few  months  after  the  last  Federal  tax  re> 
duction,  we  are  looking  forward  to  another  pos- 
sible reduction  by  the  next  Congress. 

The  Federal  Government  collected  $3,095,000,000 
in  1924,  compared  with  $3,220,000,000  in  1923,  a 
decrease  of  3.9  per  cent,  but  the  states  took  up 
all  but  $6,000,000  of  this  savings  by  increasing 
taxes  from  $945,000,000  in  1923  to  $1,064,000,000 
in  1924,  an  increase  of  12.6  per  cent. 

Local  governments  increased  their  taxes  by  4.1 
per  cent,  or  from  $3,601,000,000  in  1923  to 
$3,748,000,000  for  1924.  The  Federal  Government 
took  in  1924  approximately  40  per  cent  and  local 
governments  60  per  cent  of  the  total  tax  bill 
collected. 

Reducing  the  situation  to  terms  of  the  1913 
dollar,  so  as  to  take  into  consideration  the  de- 
crease in  the  purchasing  power  of  the  dollar,  the 
total  tax  bill  in  1924  was  almost  two  and  one-half 
times  as  high  as  in  1913. 

When  Bonds  Enter  the  Equation 

Much  more  was  expended  by  all  governments 
in  the  years  noted  than  was  raised  in  taxes.  Total 
expenditures,  as  given  by  the  National  Industrial 
Conference  Board  for  1924,  amounted  to  $10,252,- 
000,000,  compared  with  $10,145,000,000  in  1923, 
and  $2,919,000,000  in  1913.  This  is  an  expendi- 
ture for  1924  of  about  three  and  one-half  times 
the  1913  figure.  This  was  in  spite  of  a  10.6  per 
cent  decrease  in  the  cost  of  the  Federal  Govern- 
ment for  1924  under  1923,  and  was  due  to  the 
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increased    $225,000,000    and    local    governments 
1267,000,000. 

In  terms  of  1913  dollars.  Federal  expenditures 
in  1924  were  more  than  three  times  as  high  as  in 
1913;  state  expenditures  about  two  and  three- 
fourths,  and  local  governments  a  little  less  than 
twice  as  high. 

Less  than  one-third  (31.8  per  cent)  of  the  total 
expenditures  were  made  by  the  Federal  Govern- 
ment, (68.2  per  cent)  or  over  two-thirds  were 
spent  by  local  governments. 

The  greater  part  of  expenditures  above  taxes 
collected  is  represented  in  borrowed  money  which 
must  be  paid  back  with  interest,  and  therefore, 
establishing  a  fixed  tax  burden  for  this  purpose 
until  the  debt  is  retired.  Borrowing  by  honest 
(Tovemments  which  do  not  repudiate  debts  is 
merely  postponed  taxation,  and  eventually  must 
be  paid  by  the  taxpayers. 

Time  to  Call  a  Halt 

This  increase  in  public  expenditures  cannot  con- 
tinue indefinitely.  The  people  of  the  United 
States  as  a  whole,  and  in  particular  citizens  of 
the  western  states,  are  fast  approaching  the  time 
when,  through  necessity,  they  must  determine 
carefuUy  how  much  of  the  income  of  the  people 
may  be  taken  for  public  expenditure,  without 
lowering  the  individuid  standard  of  living. 

Approximately  one-sixth  of  the  total  annual  in- 
come of  the  people  of  the  United  States  is  taken 
now  for  governmental  expenditures.  There  is 
grave  doubt  if  a  much  greater  proportion  may 
safely  be  taken  without  disturbing  the  very  ideals 
which  we  call  American.  Already  we  are  in- 
formed that  the  increase  of  population  indicates 
that,  at  a  not  remote  date,  the  pressure  of  popu- 
lation will  force  down  our  scale  of  living,  unless 
we  can  keep  it  up  through  greater  efficiency  in 
industrial  production. 

As  far  back  as  1890  it  was  stated  by  the 
Bureau  of  the  Census  that  the  American  Frontier 
in  the  United  States  had  disappeared,  and  that 
there  was  virtually  no  more  desirable  free  land  to 
be  had.  Since  that  date  there  has  been  a  remark- 
able increase  in  population  and  an  industrial 
development  unequalled  anywhere  in  the  history 
of  the  world.  Through  industry  and  the  use  of 
our  natural  resources,  we  have  pressed  forward. 
The  increasing  services  demanded  by  the  people 
of  government  have  been  provided.  Our  tax  bur- 
den has  grown  in  proportion  and  ¥rith  acceleration 
since  1913. 

The  older  state  and  local  governments  in  the 
East  made  extensive  capital  outlays  for  public  im- 
provements while  there  was  free  land  for  ex- 
pansion and  exploitation,  and  an  abundance  of 
natural  resources  to  draw  from.  The  newer 
states  and  their  political  subdivisions  in  the  West 
have  much  of  their  capital  outlay  for  public  im- 
provements to  make,  and  conditions  of  financing 
are  much  changed  over  what  they  were  even  fifty 
years  ago.  Although  most  of  the  government  land 
open  to  entry  lies  in  the  western  states,  there  is 
comparatively  little  valuable  free  land,  and  the 
natural  resources,  although  abundant,  are  by  no 
means  untouched.  In  some  of  the  western  com- 
munities it  is  already  more  difficult  to  pay  for 
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natural  resources,  now  practically  exhausted,  were 
being  exploited. 

It  is  the  part  of  wisdom  to  be  prepared  and  see 
how  we  can  continue  to  provide  the  greatest 
measure  of  public  service  without  increasing  the 
tax  burden  out  of  proportion  to  benefits,  and  in 
particular  we  should  prepare  to  provide  those 
services  which  are  most  essential. 

Public  Improvements 

Undoubtedly,  the  greatest  single  factor  in  xh< 
increased  cost  of  government  and  one  of  the  most 
difficult  problems  to  solve  is  the  financing  of  pub- 
lic improvements.  The  aggregate  costs  of  public 
improvements  have  steadily  grown  from  year  to 
year,  until  now  they  reach  an  appalling  figure 
annually.  No  accurate  analysis  has  been  pre- 
pared and  it  is  doubtful  if  such  can  be  made  for 
the  annual  expenditures  for  all  public  improve 
ments,  because  of  the  ^variety  of  methods  used  in 
financing,  and  overlapping  with  other  functions  of 
government. 

The  activity  of  the  Federal  (^vemment  in 
financing  public  improvements  will  not  be  in- 
cluded in  this  discussion  and  attention  will  be 
directed  to  municipal  public  improvements. 
Municipal  is  used  in  the  largest  sense  and  in- 
cludes, states,  counties,  municipalities,  schools, 
and  other  districts. 

The  three  principal  methods  used  for  financing 
public  improvements  are  from  (1)  funds  derived 
from  ordinary  or  special  tax  levies;  (2)  funds 
secured  by  some  form  of  special  assessment  im- 
posed on  property  of  specified  districts;  (3)  the 
proceeds  from  bonds  which  are  either  issued  as  a 
lien  against  specific  classes  of  property,  specific 
pieces  of  property,  or  the  whole  credit  of  a  polit- 
ical unit.  A  fourth  method  of  financing  might 
be  called  from  miscellaneous  sources  such  as 
gifts,  contributions,  etc.  This  last  method  will 
not  be  discussed,  as  it  cannot  be  considered  a 
constant  factor  under  political  control. 

The  employment  of  tax  funds  for  financing  pub- 
lic improvement  is  in  more  general  use  than  is 
commonly  believed.  Sometimes  it  takes  the  form 
of  specific  appropriation  from  the  general  fund. 
Other  instances  provide  that  certain  special  taxes 
shall  be  used  for  designated  expenditure.  An  ex- 
ample of  this  form  is  the  use  of  the  gasoline 
tax  for  road  construction.  Many  other  examples 
might  be  quoted,  but  since  this  is  so  readily 
understood,  no  others  seem  necessary.  Another 
plan  of  using  tax  money  direct  is  to  allot  a  cer- 
tain proportion  of  the  tax  levy  for  public  im- 
provement. 

These  methods  of  using  tax  money  direct  for 
public  improvements  have  decided  advantages,  in 
that  the  cost  is  reduced  to  a  minimum  in  a  pay- 
as-you-go  method,  overhead  is  reduced  to  a  mini- 
mum, legal  costs,  collections,  bond  issue  costs, 
assessment  costs,  and  other  miscellaneous  costs 
are  practically  eliminated.  There  is,  moreover,  no 
possibility  of  a  future  liability  of  principal  or  in- 
terest or  both  falling  due  when  there  are  slack 
times  and  the  ordinary  tax  levy  itself  is  difficult 
to  meet.  Interest,  which  is  a  considerable  item, 
is  entirely  eliminated.  There  are  examples  where 
communities  have  been  very  successful  with  this 
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provement  is  for  the  general  benefit  of  all  who 
pay  the  taxes. 

If  properly  budgeted  oyer  a  long  period  of  time, 
this  method  of  financing  public  improvements 
eliminates  practically  all  of  the  objections  to  the 
other  methods  which  will  be  discussed. 

There  are  objections  to  this  method,  in  that 
not  sufficient  funds  can  be  secured  to  execute 
projects.  This  is  particularly  true  in  new  and 
rapidly  growing  communities  such  as  we  have  in 
the  West.  The  West  is  beginning,  however,  to 
outgrow  its  youth  and  become  more  fixed.  San 
Francisco  is  celebrating  now  (1926)  the  one  hun- 
dred and  fiftieth  anniversary  of  its  founding.  Los 
Angeles  is  preparing  now  to  celebrate  in  1931 
the  one  hundred  and  fiftieth  anniversary  of  her 
founding.  It  is  also  argued  that  the  voter  will 
not  sanction  improvements  if  he  knows  he  will 
have  to  pay  for  them.  This  is  true  in  practical 
politics,  but  a  poor  argument  in  economy,  for  the 
taxpayer  pays  the  bill  under  all  but  the  gift  plan. 
Educate  the  voter  to  the  most  economical  method 
by  presentation  of  the  facts.  Do  not  deceive  him 
merely  on  grounds  of  expediency. 

There  is  a  legitimate  objection  to  paying  for 
public  improvements  of  long  life  out  of  current 
taxes,  on  the  ground  that  present  taxpayers  pay 
all  the  bill  and  only  get  a  fraction  of  use,  and, 
therefore,  the  payment,  in  part  at  least,  should 
be  passed  on  to  future  enjoyers.  This  is  a  fair 
argument,  but  could  likewise  be  applied  to  all  of 
the  present  generation's  contribution  to  the  suc- 
ceeding, and  logical  reason  for  the  condition  of 
dependency  on  the  following  generation  of  such 
a  large  proportion  of  persons  over  60  years  of 
age.  This  argument  is  used  to  extend  payment 
for  public  improvements  so  far  into  the  future  as 
to  make  certain  the  extinction  of  the  improve- 
ment before  the  payment  is  completed. 

Each  year  sees  additional  public  improvements 
of  many  kinds  requested,  and,  if  more  of  the 
present  needs  were  paid  for  as  we  go,  on  a  plan 
which  would  indicate  the  future  needs,  and  all 
luxuries  were  eliminated,  very  soon  an  annual 
appropriation  as  large  as  would  be  required  for 
interest  and  redemption  would  take  care  of  the 
total  necessary  annual  expenditures  of  this  sort. 
An  example  may  be  cited  in  the  case  of  the 
State  of  California,  which  in  1925  expended 
$4,150,480  in  interest  on  bonds,  and  only  $835,000 
in  redemption.  It  is  evident  that  in  the  end  more 
could  be  secured  for  the  people  if  the  payments 
had  been  reversed.  In  this  event  there  would  be 
available  over  the  borrowing  plan  all  the  costs  of 
borrowing  including  overhead,  discounts,  and  in- 
terest. The  interest  alone  on  most  public  im- 
provement bonds  is  larger  than  the  principal. 

Public  improvements  paid  for  from  current 
taxes  have  been  increasing  in  volume,  but  the 
amounts  have  not  been  segregated.  An  idea  of 
the  percentage  expended  for  some  of  these  gen- 
eral purposes  may  be  ascertained  from  figures 
publi^ed  by  the  Industrial  Conference  Board. 
These  figures,  however,  include  funds  derived 
from  bond  issues. 

In  state  expenditures,  highway  outlay  is  the 
largest,  followed  by  that  for  education  and  elee- 
mosynary establishments,  with  penal  institutions 
third.  For  local  governments  education  is  first, 
Ap>ht  chanrt^a  ni  inti>rftfit   And   retirement   second. 


and  highway  a  close  third.  Out  of  a  total  of 
$6,497,000,000  expended  by  state  and  local  gov- 
ernments in  1913,  some  $1^48,000,000  or  28.4  per 
cent  for  education  (including  libraries) ;  $1«330,- 
000,0(X)  or  20.5  per  cent  for  highways;  $1,072,- 
0(X),000  or  16.5  per  cent  was  expended  for  interest 
and  retirement  of  public  debt;  while  only  5^ 
per  cent  was  used  to  meet  general  oveifaead  cost 
of  government. 

The  use  of  special  assessments  levied  on  prop- 
erty of  designated  districts  to  finance  public  im- 
provements such  as  streets,  roads,  paving,  drain- 
age, flood  control,  irrigation,  water,  light,  schools, 
mosquito  abatement  and  what  not  is  generaL  The 
methods  and  specific  acts  may  vary,  but  the  prin- 
ciples are  the  same;  therefore,  I  will  draw  my 
examples  from  conditions  in  California  with  which 
I  am  more  familiar. 

The  procedure  in  these  cases  of  special  assess- 
ment districts  is  carried  out  by  forming  an  im- 
provement district  for  the  purpose  intended  under 
an  appropriate  .act,  either  general  or  in  some 
cases  a  specific  act.  California  has  had  sevend 
acts  for  organizing  improvement  districts  usually 
known  by  the  year  they  were  enacted,  as  1911 
Act,  1915  Act  and  recently  the  Mattoon  Act  has 
been  brought  into  use.  This  new  act,  drawn 
entirely  with  the  psychology  of  the  public  official 
trying  to  get  an  improvement  through  for  those 
demanding  it,  has  so  few  safeguards  and  limi- 
tations and  gives  so  much  power  as  to  be  a 
possible  instrument  of  confiscation.  Almost  any- 
thing may  be  done  under  this  act.  It  has  some 
meritorious  features,  but  like  other  improvemoit 
district  acts,  its  lack  of  limitations  casts  grave 
doubts  as  to  its  constitutionality. 

Petition  by  voters  in  the  affected  district,  by 
declarative  ordinance  by  municipal  officials  or  by 
vote  where  necessary  are  the  methods  used  in 
forming  a  district.  The  details  will  not  be  pre- 
sented because  of  the  time  limit. 

The  boundaries  of  the  district  are  drawn  and 
the  costs  of  the  improvement  are  estimated  and 
then  the  costs  are  assessed  agaiifet  the  property 
of  the  district.  Under  some  acts  only  real  estate 
bears  the  assessment,  in  other  instances  only  land, 
and  in  other  cases  personal  property  is  included. 
Objections  may  be  raised  to  all  these  assessmeal 
cases,  but  the  greatest  objections  may  be  given 
for  including  personal  property  where  the  im- 
provement is  of  a  permanent  nature.  If  the  as- 
sessment is  high,  this  type  of  property  moves  out 
and  leaves  a  larger  tax  burden  on  the  remaining 
property. 

A  great  danger  in  making  assessments  in  these 
districts  revolves  around  the  attempt  to  have 
property  "assessed  according  to  benefit*'  derived 
from  the  improvement.  Itiis  is  a  work  whicii 
requires  the  most  expert  skill  and  then  is  never 
entirely  satisfactory.  Another  problem  is  that  of 
the  area  to  be  included  in  a  district.  That  all 
the  benefited  area  should  help  pay  for  the  im- 
provement, seems  to  be  a  general  rule;  but  thea. 
what  of  overlapping  districts  both  as  to  benefit 
and  assessments?  A  whole  city  may  benefit  from 
the  opening  of  a  street,  but  clearly  adjoining 
property  would  generally  benefit  most.  With  this 
in  mind  some  cities,  Los  Angeles,  for  one,  con- 
tributes  from   a    general   fund   and   assists  with 
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the  people.  The  problem  of  overlapping  of  as- 
sessments and  benefits  has  not  been  satisfactorily 
solved. 

Another  great  danger  in  this  problem  is  that 
of  having  too  great  a  burden  either  through  too 
costly  an  improvement  or  one  too  expensive  for 
the  property  in  the  district  to  bear.  Sometimes 
diis  may  be  solved  by  enlarging  the  district,  other 
times  the  only  solution  is  to  abandon  the  project 
as  too  expensive  in  the  same  way  a  private  oon- 
ceni  would  do.  Unfortunately,  governments  sel- 
dom do  this. 

After  the  assessments  have  been  determined, 
bills  are  sent  or  notice  given  that  assessments 
are  due,  and  they  must  be  paid  within  thirty 
days  or  tfaey  are  declared  delinquent  and  prop- 
erty may  be  sold  for  taxes.  In  such  case  penalty 
and  legal  fees  faU  on  the  property  and  must  be 
paid  by  the  taxpayer  to  clear  up  bis  property. 
The  taxpayer  can,  if  assessment  is  over  a  speci- 
fied amount  ($25.00)  in  one  act,  elect  to  pay  by 
installments  and  bonds  are  issued  accordingly, 
usually  bearing  7  per  cent  interest.  These  bonds 
will  be  discussed  under  the  following  section  on 
bonds. 

Three  objections  to  this  method  of  financing 
public  improvements  appear  at  this  point.  One 
is  the  high  interest  rate  on  the  installments  to  be 
considered  under  bonds. 

The  second  arises  from  the  fact  that  notices  of 
special  assessments  frequently  fail  to  reach  the 
property  owner,  either  by  accident  or  design  of 
those  who  may  profit  by  tax  sales,  penalties,  or 
legal  fees  connected  therewith,  and  consequently 
the  property  owner  has  an  annoyance  and  added 
burden.  This  could  be  remedied  by  making  cer- 
tain that  notices  reach  the  property  owner  or  by 
placing  aU  special  assessments  on  the  regular 
semi-annual  tax  bills. 

The  third  objection  which  is  the  most  serious 
arises  from  the  fact  that  work  done  under  public 
contract  assessment  is  as  much  as  25  per  cent 
greater  than  those  financed  by  municipalities. 
This  additional  25  per  cent  must  come  out  of 
the  pockets  of  the  taxpayer.  The  system  then  is 
extravagant. 

The  San  Francisco  Bureau  of  Governmental 
Research  in  1923  made  a  study  of  costs  of  the 
methods  of  financing  and  performing  new  street 
construction  by  the  city  pay  plan  and  public  con- 
tract by  assessment.  The  result  of  this  study 
oorering  a  period  of  eight  years  proved  conclu- 
sively that  public  contract  prices,  on  the  average, 
were  nearly  25  per  cent  greater  than  those 
charged  for  city  pay  work.  l%is  analysis  showed 
that  contractors  increase  their  bid  price  under 
public  contract  assessment  projects  by  an  allow- 
ance in  their  bids  for  the  anticipated  percentage 
of  property  ownen  who  will  elect  to  pay  by  in- 
stallments. These  bonds  must  be  sold  by  the 
contractor  at  a  discount  if  he  wishes  money  to 
operate  with  and  it  is  found  that  most  of  Uiem 
need  the  ready  money. 

This  discount  does  not  make  up  all  the  25  per 
cent,  for  under  the  assessment  public  contract 
mediod,  the  owner  has  thirty  days  after  the  work 
is  completed  to  decide  upon  cash  or  installment 
papnenta.  The  contractor  must  then  have  enough 
Itt  cmj  the  whole  job  and  he  must  cal- 


capital  by  selling  the  special  assessment  roll  at 
a  discount  to  some  investment  house.  This  dis- 
count or  the  interest  for  the  carrying  capital 
must,  of  course,  be  added  to  the  bid. 

There  is  yet  another  reason  for  a  part  of  the 
25  per  cent  addition  by  the  contractor  and  also 
the  high  interest  rate  of  7  per  cent  on  the  bonds 
issued.  This  comes  from  the  inherent  weaknesses 
in  the  Improvement  District  Acts  in  other  states 
as  well  as  in  California  under  which  special  as- 
sessment districts  aro  organized.  These  acts  are 
such  that  the  contractor,  and  especially  the  honest 
one,  may  possibly  have  all  sorts  of  annoyance  and 
grief  with  his  contract— delays  in  payment,  in  ac- 
ceptance, delays  in  proceedings,  legal  entagle- 
ments,  delays  in  collections,  injunctions,  etc  And 
the  laws  are  such  that  the  municipal  officials  are 
not  liable — ^they  individually  escape  once  the  con- 
tract is  let.  The  contractor  and  the  investment 
house  financing  him  must  have,  as  it  were,  a 
margin  for  insurance  against  the  contingencies 
listed  above.  Here  again  the  taxpayer  may  re- 
duce costs  by  remedjring  the  apparent  effects. 

San  Francisco,  largely  through  the  instrumen- 
tality of  the  Bureau  of  Governmental  Research, 
adopted  an  amendment  to  her  charter  approved 
by  the  State  Legislature,  January  21,  1925,  author- 
izing the  establishment  of  a  ^'Public  Improvement 
Revolving  Fund,**  so  as  to  have  cash  to  pay  for 
improvements  and  save  this  25  per  cent  excess 
of  contracts  for  assessment  districts  over  city  pay 
contracts.  This  plan  deserves  the  closest  study 
by  every  member  of  this  conference. 

Mr.  Joy  Winans,  Chairman  of  the  Los  Angeles 
City  Committee  of  California  Taxpayers*  Asso- 
ciation, has  worked  out  a  similar  plan  for  Los 
Angeles,  but  with  extensions  which  propose,  in 
addition  to  doing  all  that  the  San  Francisco  plan 
does,  also  to  reduce  interest  rates  from  7  per  cent 
to  at  least  as  low  as  6  per  cent  on  all  special 
assessment  street  improvement  bonds.  Here  is  a 
method  worthy  of  close  observation  by  all  tax- 
payers. 

The  third  and  last  method  of  financing  public 
improvements  to  be  discussed  is  that  of  using  the 
proceeds  from  bonds.  These  bonds  may  be  issued 
as  liens  against  specific  pieces  of  property  as  in 
the  case  of  special  assessment  district  bonds  re- 
ferred to  above,  specific  classes  of  property,  or 
the  whole  credit  of  a  political  unit.  This  method 
of  financing  public  improvement  is  the  one  most 
generally  used  and  one  which  has  been  increas- 
ing at  a  tremendous  rate  in  recent  years.  The 
growth  may  be  realized  from  recent  statistics  on 
municipal  bond  sales  in  1925  compiled  and  pub- 
lished by  the  COMMERCIAL  AND  FINANCIAL 
CHRONICLE  in  their  STATE  AND  MUNICIPAL 
COMPENDIUM  for  June,  1926.  These  figures 
include  all  bonds  of  states,  counties,  municipali- 
ties, school  and  other  districts  and  naturally  in- 
clude bonds  which  are  not  for  improvements.  By 
far  the  largest  bulk  of  them,  however,  are  for 
improvements.  Only  large  issues  which  are  of  a 
permanent  nature  are  included,  so  that  the  total 
figure  would  be  greater  if  issues  of  $25,000  and 
less  were  included. 

The  grand  aggregate  value  of  all  municipal 
(municipal  used  in  largest  sense  as  indicated  be- 
fore) bonds  marketed  for  1924  was  $1398,953.158, 
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totaled  $1,063,119,823.    The  1925  firmness  in  the  only  the  North  Central  Division  of  the   United 

money  market  interfered  somewhat  with  ready  sale  States  showed  a  contraction  in  1925.    Another  is 

of  such  securities,  but  even  then  the  municipal  that  1925  bond  prices  were  the  highest  since  the 

bonds    disposed    of    ran    over     1924,    reaching  war  in  that  at  the  peak  in  1925  the  very  hi^est 

$1,399,637,992 — a  new  high  record  by  a  substan-  grades  sold  at  3.75  per  cent,  others  at  4  per  cent, 

tial  margin.  very  few  at  better  than  4  per  cent  and  most  of 

The  1925  figure  was  only  slightly  less  than  the  issues  of  the  cities  at  4.15  per  cent  to  4.2S 
$1,400,000,000  and  the  fifth  successive  year  the  per  cent,  with  some  as  high  as  5  per  cent  and 
sales  have  been  a  billion  dollars  or  over.  Prior  others  at  6  per  cent  and  over, 
to  1919  there  was  not  a  year  where  it  ran  over  Short  time  bonds  of  assessment  districts  are 
1500,000,000  and  1914-1917  the  yearly  totals  were  not  listed  and,  as  noted  before,  run  to  7  per  cent 
close  to  $500,000,000.  The  publication  referred  If  these  and  other  short  term  issues  were  in- 
to above  as  collecting  these  statistics  publishes  a  eluded  the  total  would  run  well  over  $2,600,- 
table  showing  the  issues  for  the  last  twenty- five  000,000  total  sales  for  1925. 
years  carefully  analyzed.  The  war  period  kept  Los  Angeles  was  among  the  cities  both  in  1924 
such  issues  down  to  a  minimum.  Thus  it  is  evi-  and  1925  conspicuous  for  the  extent  of  their  ap- 
dent  that  since  1919  we  have  had  a  spree  of  peals  to  the  bond  market.  In  both  years  selling 
municipal  bonding — the  issuing  of  so-called  tax-  was  over  30  million  dollars, 
free  securities.  In  1921  the  billion  dollar  era  It  should  be  noted  that  interest  rates  seem  to 
began,  1922-23  the  total  dropped  slightly,  and  in  be  increasing  on  all  municipal  issues.  In  1901 
1924-25  it  was  rapidly  moving  up.  The  future  the  3  per  cent  issues  formed  8.42  per  cent  of 
gives  promise  of  a  greatly  accelerated  increase —  the  total,  3^  per  cent  bonds  52.41  per  cent,  and 
especially  so  if  all  the  proposals  in  California  4  per  cent  issues  20.%  per  cent.  In  1925  there 
carry  at  the  coming  election — and  unless  the  tax-  were  no  3  per  cent  issues,  and  3Vi  per  cent  bonds 
payers  everywhere  begin  to  realize  where  such  only  .06  per  cent  of  the  total,  with  4  per  cent 
procedure  ends.  There  is  no  shrinkage  likely  to  bonds  19.27  per  cent  of  the  total  and  the  balance 
occur  in  the  immediate  future.  at  higher  rates. 

It  is  true  that   the  removal  of  the  surtaxes.  The    purposes   of   these   municipal    issues  for 

especially  in  the  Revenue  Act  of  1926,  reduced  the  1925     are     largely     for     public     improvements, 

value  of  the  non-taxable  feature  of  these  securi-  The     highest     percentages     being     as     folloirs: 

ties,  but  apparently  did  not  reduce  the  demand  Roads   and   Streets   28   per   cent;    Schools  and 

enough  so  that  a  slight  increase  of  interest  rates  School  Buildings  23.14  per  cent;   Improvements 

on  them   will  make  them   favored  securities   in  13.69  per  cent;  Sewer  and  Drainage  9.32  percent; 

competition  with  private  enterprise.  Water  83.8  per  cent;  General  Buildings  and  Fire 

The  total  of  issues  sold  does  not  entirely  repre-  4.16  per  cent;  Parks  and  Museums,  Electric Li^t 

sent  the  increase  of  indebtedness  in  bonds,  for  and  Gas,  Funding,  Harbor  and  Water  Front,  Irri- 

there  has  been  an  increasing  retirement  of  older  gation  and  Miscellaneous  are  each  just  over  1  per 

issues.     The  following  table  shows  the  net  ad-  cent;  Soldier  Bonus,  Flood  Prevention,  Transpor- 

ditions  for  the  past  three  years:  tation  Ferries  and   Canals  are  between   ^   per 

GROSS  AND  NET  INCREASE  IN  MUNICIPAL  INDEBTEDNESS 

1925  1924  1923 

New  issues $U99,637.992        $1^98,953,158        $1,063,119323 

Retirements -     284,278,408  261,520,657            234,480,299 

^^^■^^^^M^M^^^^^^^^^^V^B  H^^^^i^^^^^^^H^i^^^^K^B^^  ^M^^^^^^^^R^^B^^MH^^^Bi^^B 

Net  additions $1,115,359,584        $1,137,432,501  $828,639,524 


The  net  additions  for  1925  were  smaller  than 
those  for  1924,  but  still  well  over  a  billion  dol- 
lars. The  level  of  debt  is  much  larger  than 
previously. 

The  largest  reductions  have  been  in  lessening 
of  soldier  bonus  issues  which  are  not  improve- 
ment securities. 

The  increase  of  political  subdivisions  in  the 
sale  of  bonds  is  seen  in  the  following  table: 


cent  and  1  per  cent.  The  total  of  the  value  of 
all  public  improvement  issues  shows  an  increase 
and  with  very  few  exceptions  an  increase  for  all 
the  individual  purposes. 

One  city  (Cincinnati)  alone  has  had  more  than 
700  outstanding  issues  during  the  last  three  years 
with  the  total  for  eight  cities  being  2,437  issues. 

It  is  self-evident  that  all  these  bond  issues  with 
interest  must  be  paid  by  the  taxpayers.    The  lia- 


BOND  SALES  BY  POLITICAL  SUBDIVISIONS   1923-1925 


Stfltes 

1925 $161,919,410 

1924. 249,516,730 

1923 232,725,090 

The  time  limit  prevents  a  reading  of  the  in- 
teresting tables  published  by  the  Commercial  and 
Financial  Chronicle  on  the  Geographical  distri- 
bution of  these  bond  issues  with  interest  rates, 
and  the  purposes  of  their  issue. 


Counties 
$229,414,382 
206,823,108 
170,486,574 


School  Districts 
$198,054,464 
174,407,180 
152,048,127 


Municipalities 

and  Towns 

$810,249,736 

768,206,140 

507,860,032 


bilities  involved  in  the  aggregate  amount  of  nearly 
$1,400,000,000  of  such  new  issues  annually  is  so 
great  as  to  be  beyond  the  comprehension  of  the 
ordinary  citizen.  This  liability  has  never  been 
calculated  and  it  is  doubtful  if  it  can  be  with 
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reliable.  Serial  bonds  for  40  years  bearing  5  per 
cent  interest  require  a  repayment  of  $2.02 V^  in 
principal  and  interest  for  each  dollar  borrowed, 
and  if  they  bear  6  per  cent  and  are  for  50  years 
12^  must  be  paid  in  interest  and  principal. 
These  types  of  issues  are  common  in  the  West 
and  the  taxpayer  may  assume  that  ordinarily  when 
he  votes  for  a  bond  issue  bearing  5  per  cent 
interest  or  over  he  will  repay  more  than  two 
dollars  for  every  dollar  voted. 

Local  governments  cannot  go  on  issuing  bonds 
at  the  rate  they  have  been.  The  end  of  prosper- 
ity with  bankruptcy  either  of  our  governments  or 
of  our  standard  of  living  will  result.  What  is  the 
remedy? 

First,  the  establishment  of  economy-minded- 
ness  on  the  part  of  the  taxpayers  and  officials,  so 
that  extravagant  and  unwarranted  improvements 
are  not  required.  And  to  the  end  that  greater 
use  shall  be  made  of  the  pay-as-you-go  method 
on  a  plan  of  budgeting  public  improvements  on 
a  cash  basis  so  far  as  practicable. 

Second,  the  reduction  of  interest  rates  on  all 
public  bonds,  such  as  assessment  district  bonds, 
by  correcting  defects  in  the  laws  and  establishing 
responsibility,  and  the  judicious  use  of  the  credit 
of  county,  municipal  and  town  governments  for 
financing  such  projects,  thereby  reducing  costs  of 
improvements  as  much  as  25  per  cent  and  interest 
rates  from  7  per  cent  to  as  low  as  4  per  cent  or 
5  per  cent. 

Third,  the  reduction  of  interest  rates  on  ordi- 
nary municipal  bonds  where  the  credit  of  a  politi- 
cal unit  is  pledged,  by  budgeting  all  public  im- 
provements over  a  period  of  years.  The  budget 
should  be  for  not  less  than  five  years  and  prefer- 
ably for  ten  or  more  years.  This  method  will 
have  the  additional  effect  of  stabilizing  municipal 
bonds  and  keeping  interest  rates  down,  if  not 
reducing  them,  of  providing  for  those  improve- 
menu  FIRST  WHICH  ARE  OF  PRIMARY  IM- 
PORTANCE and  will  not  permit  tying  up  the 
bonding  power  by  issuing  bonds  up  to  the  legal 
limit  in  issues  for  projects  of  secondary  impor- 
tance. 

Most  political  units  other  than  states  have  legal 
limits  for  bonding  as  well  as  the  limit  set  by  the 
New  York  law  for  securities  legal  for  investment 
of  savings  banks.  Likewise,  most  bond  issuing 
political  units  due  to  the  orgy  of  voting  bonds 
in  the  past  few  years,  are  dangerously  near  the 
legal  limit  and  many  are  over  the  New  York 
limit.  There  are,  however,  many  public  improve- 
ments wfaidi  should  be  carried  out.  One  pressing 
need  for  all  the  West  is  more  and  better  water. 
In  Los  Angeles,  and  in  California  at  large,  we 
have  many  projects  of  primary  importance  which 
have  to  wait  for  a  completion  until  secondary 
items  are  out  of  the  way.  A  condition  of  em- 
barrassment results  and  the  logical  thing  to  do  is 
to  take  a  balance  sheet  of  resources  and  budget 
all  public  improvements  for  a  period  of  years,  so 
that  adequate  financing  of  primary  projects  may 
he  planned  and  the  municipal  credit  not  be  en- 
dangered. Once  a  budget  is  drawn  with  pro- 
vision for  emergencies,  then  it  should  be  strictly 
adhered  to  and  only  such  improvements  made  as 
are  properly  budgeted. 

For  more  than  twenty  years  in  the  United  States 


logical  way  to  conduct  government.  Today  it  is 
generally  accepted  as  an  annual  necessity  for 
cities  and  counties  and  yearly  or  biennially  for 
states.  Great  savings  have  resulted  from  this 
plan. 

This  short  time  budgeting  is  not  enough  for 
public  improvements.  Already  a  growing  number 
of  cities  have  prepared  long  time  budgets  for 
improvements  and  are  adjusting  finances  to  carry 
them  into  effect.  Detroit  has  one  of  the  most 
comprehensive  plans  based  on  a  ten-year  budget. 
Kansas  City,  Toledo,  St.  Louis  and  many  other 
cities  have  also  prepared  ten-year  budgets  for 
public  improvements.  Western  communities  have 
more  public  improvements  to  make  than  any  other 
part  of  the  United  States.  Los  Angeles  city  alone 
has  more  projects  planned  than  any  other  city  in 
the  world.  If  any  part  of  the  United  States  needs 
a  long  term  budget  for  public  improvements  the 
West  certainlv  does.  If  at  any  time  in  the  history 
of  the  United  States  an  orderly  and  businesslike 
method  of  financing  public  improvements  is 
needed  it  is  now  when  new  municipal  bond  issues 
have  reached  91,400,000,000  annually  and  the 
taxpayers'  liability  is  such  that  a  sane  plan  must 
be  evolved  before  progress  is  halted  and  reaction 
causes  the  pendulunf  to  swing  to  the  other  ex- 
treme. Taxpayers,  promoters  and  officials  should 
work  together  for  the  best  interests  of  all  in  a 
situation  which  demands  a  solution  other  than 
the  impending  Socialism  which  approaches  when 
you  take  more  than  one-sixth  of  the  annual  in- 
come of  all  the  people  for  the  expenses  of  govern- 
ment as  is  now  being  done. 

The  afternoon  session  closed  with  the 
address  of  C.  C.  Chapman  of  Portland  on 
"How  Excessive  Taxation  Deters  Industrial 
and  Agricultural  Development,"  and  state 
progress  reports  by  Mr.  Beatty  for  Wyom- 
ing, and  George  Spalding  for  Colorado. 

Tuesday  Dinner  Session 

Tuesday  evening,  a  dinner  was  given  to 
the  Conference,  sponsored  by  the  Los  An- 
geles Chamber  of  Commerce,  at  which  Dr. 
Johnson  presided.  It  was  addressed  by 
Frank  F.  Merriam  and  Hugh  Pomeroy. 

Mr.  Merriam  has  for  many  years  been 
speaker  of  the  California  House,  and,  after 
some  minutes  of  humor,  which  was  much 
enjoyed,  described  the  practical  details  of 
getting  bills  through  a  legislative  body. 

Mr.  Pomeroy,  secretary  and  director  of 
the  Los  Angeles  County  Regional  Planning 
Commission,  which  has  jurisdiction  in  the 
territory  outside  the  large  cities,  was  an 
entertaining  speaker.  His  address  will  be 
published  in  a  later  issue  of  The  Tax 
Digest. 

Necessity  of  Budgeting  and 
Colorado  River  Development 

On  Wednesday,  Joy  A.  Winans,   chair- 
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spoke  on  "The  Necessity  of  Budgeting  Gov- 
ernmental Expenditures'';  and  the  Confer- 
ence closed  with  a  luncheon,  at  which  the 
costs  of  the  Colorado  River  development 
were  discussed  by  Prof.  Reuel  Leslie  Olson, 
Department  of  Law,  University  of  Southern 
California,  who  suggested  the  appointment 
of  a  permanent  Colorado  River  Commis- 
sion, and  at  which  Congressman  Elmer  0. 
Leatherwood  of  Utah  expressed  the  belief 
that  at  least  six  states  should  ratify  the 
Colorado  River  pact  before  Congress  could 
be  expected  to  enact  legislation  providing 
for  the  development  of  the  Colorado  River. 

1927  Conference  to 
Meet  in  Santa  Fe 

On  Wednesday,  it  was  decided  that  the 
fifth  annual  Western  States  Taxpayers' 
Conference  will  meet  in  1927  in  Santa  Fe, 
N.  M.  The  officers  of  the  Conference  for 
the  following  year  will  4>e: 

President,  H.  J.  Hagerman,  President, 
Taxpayers'  Association  of  New  Mexico, 
Santa  Fe. 

Vice  President,  Henry  H.  Rolapp,  Presi- 
dent, Utah  Taxpayers'  Association,  Salt 
Lake  City,  Utah. 

Vice  President,  Scott  Z.  Henderson, 
Tacoma,  Wash. 

Secretary-Treasurer,  A.  C.  Rees,  Secre- 
tary, Utah  Taxpayers'  Association,  Salt 
Lake  City,  Utah. 

Chairman,  Executive  Board,  Milbank 
Johnson,  Chairman,  Board  of  Directors,  Cali- 
fornia Taxpayers'  Association,  Loa  Angeles. 

Advisory  Committee:  Arizona,  Rudolph 
Kuchler,  President,  State  Taxpayers'  Asso- 
ciation, Phoenix;  California,  Vance  H. 
Evans,  Executive  Secretary,  California  Tax- 
payers' Association,  Los  Angeles;  Colorado, 
Greorge  Spalding,  Tax  Commissioner,  Moun- 
tain States  Tel.  &  Tel.  Co.,  Denver;  Idaho, 
(to  he  named);  Montana,  John  Edgerton, 
Secretary,  Montana  Taxpayers'  Association, 
Helena;  Nevada,  F.  N.  Fletcher,  Director, 
Nevada  Public  Economy  League,  Reno;  New 
Mexico,  Hugo  Seaberg,  Attorney,  Raton,  N. 
M.;  Oregon,  C.  C.  Chapman,  Editor,  Oregon 
Voter,  Portland;  Texas,  John  T.  Smith,  Ed- 
itor, Texas  Tax  Journal;  Utah,  C.  M.  Brown, 
Utah  Taxpayers'  Association;  Washington, 
C.  E.  Amey,  Jr.,  Executive  Secretary,  State 
Federation  of  Taxpayers'  Association,  Se- 
attle; Wyoming,  M.  O.  Danford,  Midwest 
Refining  Co.,  Casper. 

The  Resolutions 

The  resolutions  reported  by  the  chairman 
of  the  Resolutions  Committee,  C.  C.  Chap- 
man of  Portland,  had  passed  through  the 
hands  of  the  committee  in  the  usual  order 
and  were  adopted  unanimously.    They  are 


_-   e   II 


FEDERAL  LAND 

RESOLVED,  that  a  committee  of  three  be  ap- 
pointed to  investigate  and  report  on  the  advisa- 
bility of  urging  the  Federal  Government  to  pay 
annually  to  states  in  which  public  lands  are  lo- 
cated, sums  equivalent  to  the  prevailing  rate 
of  taxes  upon  an  equal  acreage  of  similar  lands 
in  such  states. 

PUBLICITY 

RESOLVED,  that  we  recommend  to  state  and 
local  Taxpayers*  Associations  the  use  of  paid 
display  advertising  space  in  their  state  and  local 
newspaper  press  as  constituting  a  responsible, 
economical  and  effective  method  of  getting  tax 
facts  before  the  public. 

SPECIAL  INVESTIGATION 

RESOLVED,  that  the  Western  Sutes  Taxpay- 
ers* Conference  authorize  the  appointment  of  a 
committee  of  three  whose  duty  it  shall  be  to 
investigate  and  report  at  the  next  meeting  of 
the  Conference  on  the  comparative  per  inmate 
costs  of  eadi  of  the  state's  institutions.  Investi- 
gation to  include  penal  institutions,  corrective 
institutions,  and  curative  institutions. 

COUNTY  GOVERNMENT 

RESOLVED,  that  this  Association  appoint  a 
committee  to  report  at  the  next  annual  Confer- 
ence on  the  advisability  of  designating  and  recom- 
mending the  adoption  of  more  modem  methods 
in  county  governments  and  on  the  desirability  of 
consolidating  small  counties  in  the  interest  of 
efficiency  and  economy. 

UNIFORM  ACCOUNTING 

WHEREAS,  the  varjing  systems  of  accountini: 
in  use  in  different  states,  counties,  districts  and 
cities,  render  the  work  of  Taxpayers*  Associations 
much  more  difficult, 

NOW  THEREFORE  BE  IT  RESOLVED,  that 

the  Western  Taxpayers*  Conference  favors  the 
adoption  of  a  uniform  system  of  accounting  for 
each  state,  and  all  its  subdivisions  and  if  pos- 
sible for  all  of  the  states  within  the  scope  of  the 
Conference. 

BUDGETARY  SYSTEMS 

BE  IT  RESOLVED  by  the  Western  States  Tax- 
payers* Conference  that  we  urge  upon  all  states 
to  provide  that  the  state  government  and  ail  its 
political  subdivisions,  including  schools,  shall 
operate  on  a  budgetary  system;  that  provisions 
by  law  shall  be  made  for  die  proper  enforcement 
and  adherence  to  such  budgetary  system  on  the 
part  of  all  public  officials  concerned. 

BOND  ELECTIONS 

BE  IT  RESOLVED  by  the  Western  States  Tax- 
payers* Conference  that  states  be  called  upon 
to  pass  such  laws  or  to  take  such  other  measures 
so  as  to  provide  that  no  bond  election  by  the 
state  or  in  any  of  its  taxing  units  shall  be  held 
valid,  unless  at  least  50  per  cent  of  the  qualified 
electors  of  such  state  or  unit,  shall  cast  their 
votes  at  such  election. 

SERIAL  BONDS 

BE  IT  RESOLVED  by  die  Western  States  Tax 
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the  pieferable  form  of  bonds,  in  the  interest  of 
economy  and  sound  business  administration  in 
public  affairs. 

SPECIAL  IMPROVEMENTS 

BE  IT  RESOLVED  that  the  Western  Sutes 
Taxpayers'  Conference  urge  all  states,  subdi- 
visions and  districts  to  adopt  the  policy  of  oper- 
ating on  the  long  term  budgetary  plan  for  the 
determination  of  their  improvements. 

NATIONAL  TAX  ASSOCIATION 

WHEREAS,  there  is  rapidly  developing  a  tax 
consciousness  on  the  part  of  taxpayers  generally 
throughout  the  United  States,  which  is  leading 
to  the  fonnation  of  representative  statewide  and 
regional  taxpayers'  associations,  interested  in  aid- 
ing to  bring  about  greater  efficiency  and  economy, 
and 

WHEREAS,  there  has  been  held  by  the  fourth 
annual  Western  States  Taxpayers'  Conference  as- 
sembled in  convention  at  Los  Angeles,  California, 
October  11,  12  and  13,  a  full  discussion  cover- 
ing governmental  expenditures. 

NOW.  THEREFORE.  BE  IT  RESOLVED,  that 
this  Conference  respectfully  request  the  National 
Tax  Association  to  devote,  as  is  being  done  at 
the  1926  meeting,  a  portion  of  its  program  at 
each  annual  meeting  to  the  consideration  of 
problems  having  to  do  with  control  and  methods 
of  public  expenditures,  and 

BE  IT  FURTHER  RESOLVED,  that  the 
National  Tax  Association  be  requested  to  extend 
full  membership  and  recognition  to  properly  con- 
stituted taxpayers*  associations  organized  on  a 
statewide  and  regional  basis  and  representative 
of  the  interests  of  the  taxpayers  proper. 

APPRECIATION 

BE  rr  RESOLVED  by  the  visiUng  delegates 
of  this  Conference  that  a  sincere  vote  of  appre- 
ciation be  extended  to  Dr.  Milbank  Johnson  for 
the  unbounded  hospit&lity  which  he  has  shown 
the  Tisiting  conferees  and  for  the  masterful  man- 
ner in  n^ch  he  has  presided  over  this  Con- 
ference. 

BE  rr  FURTHER  RESOLVED,  that  a  vote  of 
thanks  be  extended  also  to  the  California  Tax- 
payers' Association  for  the  thoroughness  and  lib- 
erality with  which  it  has  prepared  for  this  meet- 
ing; that  the  able  services  of  Mr.  Vance  H. 
Evans,  as  assistant  secretary  of  the  Conference, 
be  especially  recognized. 

BE  IT  FURTHER  RESOLVED,  that  the  Con- 
ference express  its  appreciation  for  the  many 
courtesies  extended  to  the  conferees  by  the  Los 
Angeles  Chamber  of  Commerce. 

A  Press  Advisory  Committee 

The  editor  of  The  Tax  Digest,  however, 
offered  an  additional  resolution  from  the 
floor,  frankly  admitting  that  he  did  so  for 
dramatic  effect.  He  cited  what  he  believed 
to  be  an  habitual  error  of  quasi-public 
bodies,  in  that  they  did  not  include  the 
great  body  of  journalists  as  an  integral 


fairs.  The  custom,  he  said,  was  for  gen- 
tlemen to  assemble  and  decide  on  what 
measures  were  necessary  to  save  the  coun- 
try, and  then  to  go  to  the  press  and  say: 
"This  is  what  you  will  print."  He  sug- 
gested that  in  every  city  there  are  working 
journalists  who  are  constantly  in  touch 
with  all  phases  of  public  affairs,  and  here 
was  a  vast  storehouse  of  information  which 
might  be  utilized  to  immense  advantage  by 
the  Western  States  Taxpayers'  Conference, 
and  that  the  press  should  be  taken  into 
con^Itation  as  a  primary  and  not  a  sec- 
ondary influence.  Therefore,  the  follow- 
ing resolution  was  offered: 

RESOLVED,  that  the  vast  fund  of  information 
and  judgment  on  public  afiairs  regarding  taxation 
and  the  interests  of  the  several  communities 
which  journalists  of  the  different  states  have 
necessarily  accumulated  be  utilized  in  the  fur- 
ther study  of  taxation,  by  the  appointment  of  a 
Press  Advisory  Committee,  one  member  from 
each  state,  to  report  a  plan  to  the  1927  Con- 
ference whereby  this  fund  of  information  may  be 
available. 

Judge  Rolapp  of  Utah  offered  an  amend- 
ment which,  with  the  resolution,  was  unani- 
mously adopted,  providing  that  there  be 
appointed  a  thirteenth  member  of  the  Gen- 
eral Advisory  Board  of  the  Conference,  the 
thirteenth  member  to  represent  the  press. 

The  Conference  Committees 

The  committees  for  the  Conference  were: 

Resolution:  C.  C.  Chapman,  Oregon, 
chairman;  George  Spalding,  Colorado;  F. 
M.  Fletcher,  Nevada;  Adolph  Kuchler,  Ari- 
zona; A.  G.  MacKenzie,  Utah;  M.  D.  Lack. 
California;  E.  M.  Sawyer,  Idaho;  Rupert 
F.  Asplund,  New  Mexico. 

Nominations:  F.  N.  Fletcher,  Nevada, 
chairman;  E.  M.  Brown,  Utah;  R.  A  Van- 
degrift,  California. 

Permanent  Organization:  Henry  R. 
Rolapp,  Utah,  chairman;  C.  C.  Chapman, 
Oregon;  Rudolph  Kuchler,  Arizona. 

Place  for  1927  Conference:  Rupert  F. 
Asplund,  New  Mexico,  chairman;  E.  M. 
Sawyer,  Idaho;  V.  H.  Evans,  California. 


Send  for  the  Fire  Department 

The    probation    nurse   telephoned   fran- 
tically to  the  physician: 

"0,   Doctor,   your   patient  has   120  de- 
grees of  temperature.     Come  at  once!" 
'You    don't   need   me,"   the   doctor   re- 
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ART  COLLECTIONS  AND  FLOOD  CONTROL  DAMS 

The  great  Stilwell  art  collection  was  under  consideration  to  be  brought  to 
Los  Angeles  from  New  York  City  to  cost  $800,000.  It  was  one  of  the  choicest 
collections  in  the  world.  For  fifty  years  Dr.  John  Stilwell  had  gathered  these 
art  treasures  from  the  ends  of  the  earth.  He  asked  only  a  return  of  the  ex- 
pense he  had  incurred  in  making  this  collection.  He  generously  sought  no 
profit. 

The  money  was  to  be  contributed  voluntarily  by  individuals  to  make  up 
the  sum  of  $800,000.  There  was  to  be  no  compulsion.  Who  contributed 
would  do  so  of  his  own  accord,  to  enrich  the  culture  of  the  community. 

The  question  arose  as  to  whether  or  not  public  men  and  public  bodies, 
among  them  the  Los  Angeles  Chamber  of  Commerce,  should  endorse  the  ap- 
peal which  was  to  be  made  to  the  people  of  Los  Angeles  to  contribute  the 
$800,000.  The  Chamber  stipulated  that,  prior  to  such  endorsement,  prior  to 
any  purchase,  there  must  be  an  independent  appraisal  of  the  art  objects  in- 
cluded in  the  collection.  It  had  already  been  appraised  by  a  competent  Los 
Angeles  art  critic. 

However,  the  question  also  arose  as  to  endorsement  by  the  Chamber  of 
Commerce  of  a  bond  issue  of  $35,300,000  for  flood  control,  the  money  to  be 
contributed  perforce  by  the  taxpayers,  and  the  sum  forty  times  as  great  as 
that  involved  in  the  art  ccdlection.  Endorsement  was  given  without  indep«- 
dent  checking. 

Why  this  difference?  It  was  proper  to  reappraise  the  art  c<dlection,  be- 
cause then  those  involved  in  the  art  proposal  could  say  to  the  people  of  their 
city,  we  have  assured  ourselves  that  this  much  money  is  needed  and  that  more 
than  actual  value  wiU  be  returned  when  the  collection,  if  at  all,  is  obtained. 

Should  there  not  be  equal  vigilance  with  the  taxpayers'  money,  when  it 
is  not  a  case  of  voluntary  contribution? 

The  Chamber  of  Commerce  was  rational,  normal,  fair,  consistent  as  to 
the  art  collection.    Was  it  equally  so  as  to  the  flood  control*  bonds? 

Must  there  not  be  a  fundamental  reform  of  procedure?  Are  not  taxpay- 
ers entitled  at  least  to  the  same  degree  of  solicitude  as  voluntary  contrib- 
utors are? 

Both  are  entitled  to  such  solicitude.  Independent  re-appraisal  of  the  art 
collection  was  right.  Independent  checking  of  the  flood  control  plans  would 
have  been  right,  too.  Wherein  may  anyone  point  a  difference  in  the  two  cases? 

HONESTY  AND  ACCURACY  OF  WOMEN 

One  of  the  large  department  stores  of  a  California  city  acccmimodates  the 
public  by  the  cashing  of  personal  checks,  regardless  of  whether  purchases  are 
made  in  that  store  or  not.  On  a  recent  day  this  store  cashed  such  personal 
checks  aggregating  $15,000.  They  all  passed  through  the  hands  of  one  man 
who  ^^O.K.'d"  them  for  payment  by  the  cashier.  Of  that  $15,000,  only  one 
check,  one  for  $15,  proved  to  be  not  good.  This  was  one-tenth  of  one  per  eeat 
of  the  total.  Two  small  checks  in  this  large  aggregate  were  temponuily 
held  up,  marked  ^'Insufficient  funds,''  but,  upon  being  sent  back,  were  prompt- 
ly cashed  by  the  banks  upon  which  they  were  drawn.  These  checks  were  for 
small  amounts,  nearly  all  of  them  drawn  by  women,  probably  ninety  per  cent 
of  them. 

In  these  days  of  pessimistic  comment  on  the  alleged  unreliability  of  people 
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points  this  moral — ^that  the  great  majority  of  persons  are  honest,  and  that 
mistakes  when  made  are  usually^  almost  adways,  honest  mistakes. 

But  the  further  lesson  to  be  learned  from  this  is  that  there  were  so  few 
even  of  honest  mistakes  made.  Men  who  joke  about  women  keeping  their 
bank  accounts  would  better  read  this  statement  with  some  care  and  revise 
their  habitual  comments,  even  if  made  in  a  joking  manner.  From  a  business 
standpoint,  the  loss  of  one-tenth  of  one  per  cent  of  this  acc<mimodation  of 
smaD  personal  checks  doubtless  was  compensated  by  purchases,  the  profit  cm 
which  many  times  over  wiped  out  the  small  d^cit. 

However,  this  record  is  a  tribute  to  the  judgment  of  the  store's  repre- 
sentative who  ''O.K.'d''  these  many  checks.  His  position  should  be  quite 
secure  with  his  organization. 


Under  the  Editor's  Study  Lamp 


The  official  monthly  publication,  ''New 
Reclamation  Era/'  of  the  Bureau  of  Re- 
clamation, Department  of  the  Interior, 
Washington,  announces  the  appointment  of 
Louis  C.  Hill  to  membership  on  an  im- 
portant board  of  engineers  to  study  the 
proposed  new  damsite  between  Avalon  and 
McMillan  reservoirs  on  the  Carlsbad  pro- 
ject- 
Mr.  Hill,  who  was  formerly  supervising 
engineer  of  the  Bureau  of  Reclamation,  and 
who  is  now  a  consulting  engineer  with  the 
Department  of  the  Interior,  will  represent 
the  interests  of  the  water  users.  S.  0. 
Harper,  assistant  chief  engineer  of  the  Bu- 
reau, will  represent  the  Bureau,  and  Oro 
McDermith,  a  former  engineer  of  the  Bu- 
reau, will  represent  the  Secretary  of  the 
Interior. 

It  will  be  noticed  that  here  is  another 
instance  of  preliminary  studies  before  the 
endorsement  of  a  proposed  damsite. 

California  Taxpayers'  Association  is 
confident  these  studies  will  be  prosecuted 
with  thoroughness  and  high  skill.  Mr.  Hill 
is  the  engineer  employed  by  this  Associa- 
tion to  report  on  the  San  Gabriel  dam- 
jiles,  which  therefore  knows  the  conscien- 
tious character  of  his  technical  work. 

It  is  also  learned  that  Mr.  Hill  has  been 
retained  by  the  Mexico  City  Light  &  Power 
Company  in  connection  with  the  construc- 
tion of  a  very  large  dam  in  Mexico.  This 
company  carries  a  capitalization  of  many 
millions  and  is  in  a  position  to  procure 
the  best  of  engineering  skill.  Mr.  Hill 
has  been  in  Mexico  in  connection  with  this 
enterprise  during  the  past  month. 

For  the  first  time  in  history,  so  we  be- 


objected  to  the  publication  of  population 
figures  for  his  home  city  on  the  ground 
that  they  were  too  high.  Ray  L.  Riley, 
State  Controller,  recently  assigned  Pasa- 
dena 80,643  population,  and  gave  the  fig 
ures  to  the  Sacramento  correspondents 
When  they  appeared  in  the  Pasadena  news- 
papers. Secretary  William  Dunkerly,  of  the 
Pasadena  Chamber  of  Commerce,  said  they 
were  about  5000  too  high,  and  that  Pasa- 
dena really  had  only  about  75,000  persons 
permanently  living  there.  Controller  Riley 
must  have  turned  over  in  his  official  chair 
when  Secretary  Dunkerly's  conservative 
stand  became  known  to  him.  Furthermore, 
it  would  be  not  al  all  surprising  if  the 
Ancient  and  Accepted  Order  of  Secretaries 
sit  in  judgement  on  the  recalcitrant,  and 
oust  him.  Here  is  sympathy  for  the  pos- 
sible severity  of  the  judgment,  and  high 
admiration  for  his  courage.  However,  may 
his  tribe  increase ! 

Lloyd  McAulay  of  Stanislaus  Countv 
thinks  the  August  number,  devoted  almost 
wholly  to  the  Sonoma  County  Report,  was 
worth  while.  He  writes:  "Herewith  sub- 
scription for  one  year.  I  was  very  glad 
to  get  a  recent  number  devoted  especial  Iv 
to  a  single  county,  and  would  gladly  pay 
a  year's  subscription  for  a  similar  num- 
ber devoted  to  Stanislaus  County.  That's 
what  I  call  constructive  criticism." 

Writes  William  P.  Lathrop,  a  financial 
man  of  Walla  Walla,  Wash.: 

"I  have  watched  with  interest  the  growth 
of  your  Tax  Digest.  It  appears  to  have 
grown  in  a  year  trom  a  pamphlet  to  a  re- 
spectable and  well  gotten  up  publication. 
The  work  that  you  are  doing  is  construe- 
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plexed  the  world  ever  since  governments 
were  known,  there  is  no  need  to  fear  thai 
it  will  not  continue  to  need  attention." 

The  great  Stillwell  art  collection  to  pur- 
chase which,  for  $800,000,  efforts  are  be- 
ing expended  in  Los  Angeles,  has  been  re- 
appraised by  Dr.  Frank  Muller  of  New 
York,  who  values  it  at  Jl,046,855.  The 
original  appraisal  of  the  collection  was 
Jl.250,000. 

Dr.  Muller  declared:  "This  collection 
in  my  opinion  is  admirably  suited  for  the 
purposes  in  view,  and  contains  a  vast 
amount  of  high  class  art  material,  not  only 
of  great  rarity,  but  for  educational  require- 
ments of  a  great  metropolis  a  distinct  and 
unique  acquisition.  1  know  of  no  other 
aggregation  outside  of  the  principal 
museum  of  European  capitals  and  three  or 
four  cities  in  the  United  States  that  is  so 
representative  in  most  of  the  phases  of  pic- 
torial, sculptural  and  applied  arts  of  the 
past  centuries." 

The  principle  of  independent  appraisal 
UMS  applied  very  happily. 

"I  enclose  my  dollar  for  California  Tax- 
payers' Association  with  my  sincere  ad- 
miration for  the  splendidly  sustained  char- 
acter of  The  Tax  Digest.  It  is  alway»< 
conspicuous  for  ability  and  accuracy," 
conies  from  A.  Moresby  White. 


The  Dignity  of  Just  Taxes 

Judge  McCabe  of  the  Indiana  Supreme 
Court  as  shown  in  the  case  of  State  v. 
Express  Co.,  144  Ind.  560,  said: 

"It  is  but  natural  that  the  tax  gatherer 
should  be  made  an  unwelcome  visitor  by 
many  good  people.  But  the  good  citizen 
should  take  comfort  in  the  payment  of  his 
taxes  when  reminded  that  it  is  such  pay- 
ment that  enables  the  majesty  of  the  law 
.  to  walk  by  his  side  and  shield  and  protect 
him  against  the  lawless  and  violent  both 
day  and  night  in  the  enjoyment  of  life,  lib- 
erty and  property." 

What  Are  Taxes? 

Judge  Cooley  has  said:  "Taxes  are  the 
enforced  proportional  contribution  from 
persons  and  property,  levied  by  the  state, 
by  virtue  of  its  sovereignty,  for  the  support 
of  government  and  for  alt  public  needs." 

When  Caesar  Taxed  AH 

The  fact  that  all  should  be  taxed  is  not 
even  new.  In  Holy  Writ  we  find  this  state- 
ment: 

"And  it  came  to  pass  in  those  days  that 
there  went  out  a  decree  from  Caesar 
Augustus  that  all  the  world  should  be 
Uxed." — Luke  11:1. 


College  Students  Sign 

Own  Death  Warrant 

As  a  stunt  at  Oklahoma  University  recently, 
a  petition  was  circulated  ostensibly  asking 
for  a  holiday  when  it  really  requested  the 
faculty  to  remove  all  credits,  suspend  them 
without  a  hearing  and  to  shoot  them  at  sun- 
rise.  More  than  three  hundred  students 
were  taken  in  by  the  hoax. — Southern  Cali- 
fornia Trojan. 

LONELY  UNCLE  SAM! 


UTTI^  BOY  BLUB 


NOVEMBEB,  1926 


The  Tax  Digest 


163 


Annual  Camouflage  of  the  Tax  Burden 

By  DEPARTMENT  OF  RESEARCH,  California  Taxpayers'  Association 

ARTICLE  NUMBER  ONE 


This  is  the  time  of  the  year  when  we 
have  the  annual  camouflage  of  the  tax 
burdens  in  the  several  counties  of  Califor- 
nia. The  supervisors  of  the  counties  met 
during  the  first  week  in  September,  as  re- 
quired, and  set  the  tax  rates  for  the  com- 
ing fiscal  year,  1926-27.  They  either 
raised  or  lowered  last  year's  rate,  and  now 
the  rates  have  generally  been  announced, 
and  the  customary  annual  comparing  of 
the  several  county  rates  with  last  year's 
rate  and  with  rates  in  other  counties,  is 
going  on. 

In  these  comparisons  and  discussions, 
the  tax  burden  which  the  taxpayer  must 
bear  is  camouflaged  in  a  discussion  of 
rates  which  is  only  a  part  of  the  story. 
In  the  first  place,  usually  only  the  general 
county  rate  is  considered,  and  the  fact 
stressed  that  it  is  lower  than  last  year  or 
lower  than  some  nearby  county. 

Any  propaganda  which  takes  into  ac- 
count only  the  general  fund  rate,  neglects 
to  account  for  the  grand  total  the  tax- 
payer must  pay.  The  taxpayer  has  not 
been  generally  interested  in  the  diflFerent 
items  which  go  to  make  up  his  total  tax 
bill,  but  he  is  becoming  inquisitive,  and 
this  previous  camouflage  does  not  deceive 
him  as  it  did.  The  amount  of  money 
which  he  is  asked  for  by  the  tax  collector, 
and  the  advertised  tax  rates,  are  so  far 
apart  that  the  taxpayer  is  becoming  im- 
pressed with  the  fact. 

The  rate  for  the  general  fund  may  be  as 
low  as  a  fractional  part  of  a  dollar  per 
hundred  dollars  of  assessed  values.  This 
may  represent  economy  and  efficiency  on 
the  part  of  those  administering  the  gen- 
eral county  government.  It  is  commend- 
able when  this  rate  is  kept  down.  But  it 
is  camouflaging  the  issue,  if  nothing  is 
said  about  the  many  special  levies  and 
taxes  to  retire  and  pay  interest  on  bonds, 
all  of  which  contribute  to  make  up  tb' 
^^^^ggering  total  tax  burden  in  some  lo- 
calities. 

It  may  be  true  that  the  general  rate  ie 
low  and  less  than  in  the  majority  of  thr 
counties  of  the  State,  but  that  is  small 
comfort  when  special  taxes  for  the  multi- 
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tricts,  road  districts,  sewage  and  sanitation 
districts,  fire  protection  districts,  drainage 
districts,  boulevard  districts,  flood  control 
districts,  irrigation  districts,  and  the  many 
other  THIS  AND  WHAT  NOT  DIS- 
TRICTS,  enlarge  the  total  to  figures  which 
produced  an  intolerable  burden  on  the  tax- 
payer. 

Assessment 

This  is  not  the  full  extent  of  the  camou- 
flage in  thb  annual  discussion,  for  the 
rates  are  by  no  means  the  only  thing  to 
consider  in  determining  the  comparative 
tax  burden  in  the  several  counties.  As- 
sessed valuations  are  as  important  as  tax 
rates.  Counties  with  identical  tax  rates 
may  not  have  the  same  tax  burden,  because 
of  the  diS'erent  ratios  of  assessed  values 
to  actual  values.  We  find  that  the  assessed 
values  in  the  several  counties  range  from 
30  per  cent  to  approximately  80  per  cent 
of  the  true  values.  Thus,  if  one  county 
assess  at  30  per  cent  and  the  adjoining 
county  at  60  per  cent  and  they  have  the 
same  rates,  the  tax  burden  is  only  one-half 
as  heavy  in  the  first  county  as  in  the  sec 
ond.  The  only  way  to  strip  ofi"  the  camou- 
flage is  to  adjust  all  rates  before  compari- 
son to  the  basis  of  100  per  cent  actual 
value. 

Sometimes  a  boasted  cut  in  tax  rates 
does  not  mean  in  any  degree  a  lessening 
of  the  taxpayer's  bill,  for  this  lowering  oi 
rates,  and  much  ado  about  it,  may  be  only 
a  smoke  screen  to  cover  up  a  general  and 
blanket  increase  in  assessed  valuations. 
The  increase  in  assessed  valuations  also 
carries  with  it  a  greater  total  tax  bill,  for, 
although  the  general  rate  may  be  lowered, 
many  special  taxes  are  fixed  or  tend  to  re- 
main at  the  maximum  allowed  by  law. 
Likewise,  any  considerable  decrease  in  as- 
sessed values  in  a  county  automatically 
places  a  greater  tax  burden  on  the  remain- 
ing property,  unless  expenditures  are  pro- 
portionately cut. 

In  the  case  of  bond  issues  for  improve- 
ments, the  obligations  contracted  must  be 
met  and  no  reduction  of  expenditures  is 
possible  in  this  respect.     So  the  question 
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burden  of  a  bond  issue,  should  be  not  only, 
can  we  afford  this  improvement?  but  also, 
can  we  afford  this  improvement,  and  safe- 
ly assume  to  carry  this  obligation,  even 
if  times  are  not  so  prosperous  as  at  pres- 
ent? Thus  every  proposal  for  increased 
public  expenditures  should  be  carefullv 
analyzed. 

Everywhere  the  cloak  of  mystery  sur- 
rounding the  levying  of  taxes  should  be 
torn  off.  The  taxpayer  should  force  the 
abandonment  of  the  theory  we  inherited 
from  the  time  when  kings  were  in  vogue, 
that  the  best  policy  for  tax-levying  bodies, 
congress,  state  legislatures,  county  boards 
of  supervisors,  and  city  fathers,  is  to  cover 
up  and  hide  from  the  taxpayer  the  amount 
he  is  called  upon  to  give  for  the  support 
of  government  and  public  improvements. 

The  theory  has  been  and  still  is  held 
by  tax  gatherers,  and,  I  regret  to  state,  is 
still  taught  in  our  courses  in  economics 
and  political  science  in  the  high  schools, 
colleges,  and  universities  of  this  republic 
and  the  State  of  California,  that  the  aver 
age  citizen  will  quietly  submit  to  a  large 


mdirect  tax,  when  he  would  rebel  if  re- 
quired to  pay  even  a  fraction  of  this 
amount  directly  to  the  tax  collector.  What 
is  moje,  it  has  worked  in  the  past  and  is 
working  today  and  most  likely  will  con- 
tinue to  work  in  the  future,  and  to  the 
detriment  of  the  taxpayer,  unless  he  be- 
comes informed  concerning  the  real  bur- 
den of  taxation. 

Compulsory  publicity  covering  every 
phase  of  taxation  with  the  resultant  edu- 
cation of  the  taxpayer,  and  a  stripping  off 
of  the  camouflage  cast  over  tax  matters, 
will  have  a  salutary  effect.  Merely  letting 
every  taxpayer  know  that  when  he  votes 
for  any  public  expenditure  he  can  be  as- 
sured that  the  money  will  come  out  of  the 
pockets  of  the  taxpayer,  will  help.  Also, 
if  he  knows  that,  when  he  votes  to  bor- 
row money  on  bond  issues,  it  means  he 
must  pay  out  in  interest  charges  at  least 
one  dollar  and  frequently  more  for  ever)^ 
dollar  borrowed,  he  will  act  more  wisely 
and  not  be  so  apt,  in  prosperous  times,  to 
assume  obligations  which  in  the  future 
may  be  burdensome  to  meet. 


'*Aii  Orgy  of  Spending'' 

William  MulhoUand  Warns  Against  Careless  Issuance  of  Bonds 

The  world  has  become  immersed  in  an  orgy  of  ''reckless  expenditure"  such  as  has 
never  before  been  experienced,  F.  S.  A.  Seott,  actuary  of  the  Savings  Bank  of  Glasgow, 
Scotland,  told  the  world  meeting  of  savings  bankers.  The  bankers  are  attending  the  an- 
nual conference  of  the  National  Association  of  Mutual  Savings  Banks^  which  is  meeting 
jointly  with  the  International  Thrift  Institute  of  Italy. — Recent  Associated  Press  dispatch 
from  Philadelphia. 


A  significant  statement  was  issued  by 
William  MulhoUand,  chief  engineer  of  the 
Los  Angeles  Municipal  Water  Bureau, 
printed  in  the  Los  Angeles  Times,  and 
warning  against  indiscriminate  issuing  of 
bonds.  Mr.  MulhoUand  referred  to  the 
aqueduct  which  will  be  constructed  to  con- 
vey, water  from  the  Colorado  River  as  like- 
ly to  cost  from  $150,000,000  to  $200,000,- 
000.    He  said: 

To  the  Honorable  Board  of  Water  and  Power 
Commissioners : 

As  you  are  aware,  the  engineering  department 
of  the  Bureau  of  Water  Works  and  Supply  for  the 
past  year  has  been  actively  engaged  in  the  mak- 
ing of  comprehensive  surveys  with  the  view  of 
obtaining  a  water  supply  from  the  Colorado  River 
for  the  City  of  Los  Angeles  and  neighboring 
communities.  The  distance  being  so  great  and 
the  topography  intervening  between  Los  Angeles 
and  the  Colorado  River  being  so  extremely  com- 
plex, it  naturally  requires  a  great  deal  of  time 


to  analyze  thoroughly  all  of  the  data  and  prop- 
erly to  estimate  the  ultimate  cost  of  such  a  vast 
project. 

In  the  meantime,  the  people  of  Los  Angeles 
city  and  county  have  had  no  preparation  in  an- 
ticipation of  the  probable  tremendous  cost  of  this 
vitally  important  work.  Because  of  this  condition 
and  because  of  an  alarming  tendency  toward  a 
perfect  orgy  of  projects  involving  huge  expen- 
ditures of  bond  moneys,  I  deem  it  hi^ly  im- 
portant at  this  time  that  the  people  be  apprised 
of  the  rapidly  approaching  necessity  of  under- 
taking construction  of  the  Colorado  River  aque- 
duct and  other  allied  projects.  It  is  of  the 
highest  importance  that  the  people  have  in  mind 
the  necessity  and  the  great  cost  of  this  Colorado 
River  project  before  they  decide  to  give  unlim- 
ited and  unrestrained  approval  to  all  the  costly 
projects  now  being  laid  before  them. 

Otherwise?  there  is  grave  danger  that  the  city's 
and  county's  bonding  power  will .  be  completely 
exhausted  in  advance  and  to  the  exclusion  of  the 
most  vital  project  of  all — the  project  to  provide 
them  wfth  the  absolute  necessity  of  domestic 
water. 
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Peril  to  the  Southwest 

Up  to  the  present  time  we  have  deemed  it  im- 
prudent to  issue  anything  that  might  be  consid- 
ered as  an  ahinnist  preview  of  the  bonding  sit- 
uation confronting  this  city  and  county.  But 
the  board  will  remember  that  this  county  has 
been  experiencing  such  continued  and  persistent 
droughts  that  our  failure  to  fully  appreciate 
every  phase  of  this  situation  might  prove  fatal 
to  the  prosperity  and  welfare  of  the  entire  South- 
west. 

It  was  originally  thought  that  we  should  wait 
until  our  engineering  department  has  completed 
its  surveys  and  cost  estimates  on  the  Colorado 
River  aqueduct  project  before  issuing  such  a 
document  as  this.  We  now  find  that  it  will  re- 
quire at  least  two  more  months  to  complete  this 
work.     In    the   meantime,   within   a   few   weeks. 


there  will  be  presented  to  the  people  the  ques- 
tion of  voting  bonds  to  very  large  amounts  for 
other  purposes.  With  this  situation  confronting 
the  people,  it  is  imperative  that  they  be  put  in 
possession  of  all  the  facts  before  they  decide  to 
approve  the  very  great  expenditures  provided  for 
in  these  bond  issues. 

It  is  certain  that  the  Colorado  River  will 
require  an  expenditure  of  at  least  $150,- 
000,000.  It  may  require  the  inyestment  of 
$200,000,000.  This  work  must  be  pushed 
forward  within  the  next  few  years,  even 
though  we  are  favored  by  periods  of  normal 
rainfall. 

It  is  my  conviction  that  the  situation  just 
set  forth  is  of  the  gravest  import  to  our  city 
and  county,  and  should  be  brought  to  the 
people's  attention  without  further  delay. 


L.  A.  CITY  COMMITTEE  OPPOSES  $26,000,000  FLOOD  CONTROL  BONDS 


The  proposed  $26,000,000  bond  issue  for 
Los  Angeles  County  Flood  Control  is  op- 
posed by  the  Los  Angeles  City  Committee 
of  California  Taxpayers'  Association. 
Voters  are  recommended  to  vote  "NO"  in 
a  statement  issued  by  the  City  Committee, 
countersigned  by  Joy  A.  Winans,  chairman. 

Two  years  ago  $35,300,000  of  bonds 
were  voted  for  flood  control.  Some  of  the 
work  provided  for  by  these  bonds  has  al- 
ready been  done,  and  the  actual  cost  is 
over-running  the  estimates  given  to  the 
public  when  the  bonds  were  voted,  as  il- 
lustrated by  the  following: 

Original 
Estimate 

San  Dimas  Dam $278,000 

DeviTs  Gate  Dam 290,000 

1568,000 

Sawpit  Canyon  Dam $241,000 

Big  Sanu  Anita  Dam 586,000 

$827,000 

No  revised  estimates  have  yet  been  made 
on  the  great  San  Gabriel  Dam,  the  original 
estimates  for  which  were  $25,000,000.     If 


the  above  trend  be  maintained,  voters  may 
expect  it  to  cost  $40,000,000  or  more. 


Were  the  flood  control  projects  covered 
by  the  $65,000,000  of  bonds  already  voted 
and  asked  for— $35,300,000  two  years  ago 
and  $26,000,000  proposed  on  the  Nov.  2 
ballot — to  overrun  as  indicated  above,  the 
total  amount  would  be  close  to  $120,000^ 
000  —  and  it  is  officially  announced  that 
still  more  bonds  are  to  be  asked  for. 

It  is  known  that  the  Los  Angeles  City 
Committee  was  moved  to  its  action  of  op- 
posing the  $26,000,000  bond  issue  because 

Per  Cent 
Actual  Revised        or  Original 

Cost  Estimate  Estimate 

$600,762  216% 

452.745  156% 


$1,053,477 


$600,000 
1,000,000 

$1,600,000 


187% 

249% 
171% 

193% 


of  indubitable  evidence  that  there  had  been 
a  lack  of  preliminary  engineering,  hydro- 
graphic  and  economic  studies. 


ENGINEERS  AND  ARCHITECTS  OPPOSE  PROPOSED  $26,000,000  FLOOD  CONTROL 

BOND  ISSUE 


The  Los  Angeles  Chapter,  American  As- 
sociation of  Engineers,  and  the  Los  An- 
geles Chapter,  Engineers  and  Architects 
Association,  have  issued  this  report  oppos- 
ing the  $26,000,000  flood  control  bond 
issue  proposed  on  the  Nov.  2  ballot: 

The  Board  of  Directors  of  the  Engineers  and 
Architects  Association,  Los  Angeles  Chapter, 
American  Association  of  Engineers,  fully  appre- 
ciates the   importance    of    further    flood   control 


to  express  our  disapproval  of  the  present  pro- 
posed bond  issue  in  the  amount  of  approximately 
$26,000,000.00,  for  the  following  reasons: 

(1)  We  are  convinced,  from  a  perusal  of  the 
report  of  the  Flood  Control  Department  on  this 
bond  issue,  that  there  has  been  no  careful  analy- 
sis of  the  various  projects  proposed,  and  it  ap- 
pears that  the  amounts  stated  for  expenditure 
are  the  result  of  political  compromise  to  influ- 
ence the  election  in  favor  of  the  total  amount 
of  the  bond  issue. 
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in  the  west  end  of  San  Fernando  Valley  ia  de- 
signed with  earth  banks  and  with  such  gradients 
that  the  banks  cannot  be  expected  to  resist  flood 
erosion. 

(3)  We  find  that  the  May  Canyon  project  in 
the  east  end  of  San  Fernando  Valley  contem- 
plates the  transportation  of  flood  waters  across 
Pacoima  Creek  into  the  Tejunga  Wash,  and  that 
this  plan  ignores  the  Los  Angeles  City  Engineei^s 
plan  and  present  measures  for  the  storm  drain 
relief  in  this  area.  We  believe  this  diversion 
of  storm  water  to  be  illegal,  illogical,  unnecessary 
and  not  economical. 

(4)  We  find  the  plans  proposed  for  the  Bal- 
lona  Creek  Channel  and  outlet  to  be  entirely 
inadequate  for  the  combined  requirements  of  the 
upper  area  and  the  run  off  from  Venice  and  Cen- 
tinella  Creek. 

(5)  It  appears  that  the  plans  under  this  bond 
issue  have  not  been  coordinated  with  the  care- 
fully prepared  plans  of  the  Los  Angeles  City 
Engineering  Department,  and  an  attempt  to  carry 
out  the  work  as  planned  will  result  in  a  positive 
waste  of  money. 


(6)  We  believe  that,  before  any  further 
moneys  are  voted  for  flood  control  purpose^.,  care- 
fuUy  prepared  plans  for  these  purposes  shoold 
be  prepared  in  correlation  with  the  plans  of  the 
varioufr  municipal  storm  drain  requirements,  and 
with  the  proposed  structures  in  connection  witli 
the  Colorado  River  water  supply. 

(7)  In  view  of  the  City  of  Los  Angeles  bear- 
ing approximately  70  per  cent  of  the  cost  of  the 
Flood  Control,  all  further  plans  and  estimates  in 
connection  with  this  work  should  either  have 
the  approval  of  the  Los  Angeles  City  Engineer 
and  the  chief  engineer  of  the  Public  Service 
Commission,  or  at  least  an  honest  attempt  should 
be  made  to  prepare  these  plans  and  estimates 
in  confonnity  with  the  work  of  these  depart- 
ments. 

Engineers  and  Architects  Association, 

Los  Angeles  Chapter. 
American  Association  of  Engineers, 
Frank  H.  Olmsted,  President; 
Lynn  I.  Hirsch,  Secretary. 
408  South  Spring  Street, 
Los  Angeles,  California. 


A  Uniform  Budget  Law  for  California  To  Be 

Drafted  for  California  Taxpayers'  Association 

By  VANCE  H.  EVANS 
Executive  Secretary^  California  Taxpayers^  Association 


At  a  regular  meeting  of  the  Board  of 
Directors,  California  Taxpayers'  Associa- 
tion, held  October  13,  discussion  was  had 
relative  to  the  state  proposals  that  are  be- 
ing presented  to  the  taxpayers  and  voters 
on  tiie  November  2  ballot,  and  also  the 
desirability  of  having  in  California  a  uni- 
form budgetory  law  applicable  to  counties, 
cities,  school  districts,  and  other  political 
subdivisions. 

Mr.  M.  D.  Lack  reported  on  the  progress 
of  the  study  that  had  been  made  relative 
to  improved  budget  requirements  for  state 
units.  He  outlined  to  the  Directors  the 
limitations  on  the  powers  of  the  Legisla- 
ture to  make  necessary  and  desirable 
changes  in  budget  procedure.  He  reported 
that  a  complete  draft  of  improvements  in 
that  procedure,  which  he  felt  sure  would 
be  entirely  acceptable  to  all  subdivisions, 
would  be  prepared,  and,  when  completed, 
would  be  taken  up  with  revenue  officials 
for  the  purpose  of  securing  their  sugges- 
tions and  approval  in  order  that  it  might  be 
in  final  form  for  presentation  to  the  1927 
sessions  of  the  Legislature,  providing  it 
meets  with  the  approval  of  the  Association. 

The  findings  as  to  the  effect  of  the  ballot 
proposals  were  presented  to  the  Directors 


by  the  Vice-Chairman  and  Tax  Counsellor. 
M.  D.  Lack,  and  by  Professor  RoUand  A 
Vandegrift,  Director  of  Research,  who  had 
been  making  a  study  of  the  effect  of  the 
proposals  during  the  past  month. 

It  was  the  opinion  of  the  Directors  that 
certain  of  the  measures  pertaining  to  reve- 
nue should  be  given  consideration  and  a 
recommendation  based  on  findings  made 
for  the  guidance  of  the  voters. 

Proposition  No.  1,  whidi  is  additional  bonds 
for  disabled  veterans,  was  approved  as  self-sup- 
porting and  not  affecting  taxation. 

Proposition  No.  5,  having  to  do  with  an  in- 
crease in  salary  for  state  officials,  and  to  some 
extent  increasing  the  fixed  charges  of  the  state, 
was  approved  on  the  ground  that  it  would  prob- 
ably bring  to  these  positions  more  outstanding 
individuals,  and  thus  increase  the  efficiency  of 
the  several  branches  of  government  to  sudi  an 
extent  that  savings,  far  in  excess  of  the  increase, 
might  be  obtained. 

Proposition  No.  8,  providing  that  15,000,000  t 
year  for  a  five-year  period  be  taken  from  the 
general  funds  of  the  state  for  the  purpose  of 
constructing  highways,  was  disapproved,  in  the 
belief  that  the  funcbs  of  the  state  would  be  in- 
sufficient to  meet  the  recommendation  of  the  act. 
and  that  it  would  necessitate  either  increased  tax 
rates,  new  sources  of  revenue,  or  an  ad  valorem 
tax  on  all  the  property  within  the  state. 

Proposition    No.    10,   providing   $8,500,000  for 
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cational,  in  San  Francisco,  Sacramento,  Berkeley 
and  Los  Angeles,  received  the  approval  of  the 
Bo«rd  upon  the  basis  that  the  improvements  pro- 
posed were  necessary,  and,  if  provided  at  this 
time,  would  no  doubt  be  the  means  of  bringiing 
about  added  efficiency  in  University  work  and 
save  mudi  in  rentals  now  being  paid  for  state 
offices. 

Proposition  No.  11,  to  exempt  from  taxation 
certain  secondary  sdiools,  was  opposed  by  the 
Directors,  as  an  extension  of  an  already  objec- 
tionable practice  of  exempting  property  from 
taxation. 

Proposition  No.  18,  proposing  to  issue  bonds 
to  the  extent  of  9500,000,000  for  the  acquisition 
of  water  and  power  rights  and  the  development 
thereof  by  the  state,  is  opposed,  upon  the  ground 
that  this  amount  of  money  is  not  necessary,  the 
policy  as  advanced  is  unsound,  and  that  there 
are  no  plans  or  safeguards  worked  out  to  protect 
the  taxpayers. 

Proposition  No.  19,  which  permits  the  pen- 
sioning of  judges,  met  with  the  approval  of  the 
Directors,  for  the  reason  that  it  would  have  a 
tendency  to  call  to  the  bench  a  higher  type  of 
official,  and  warrant  continuance  in  such  service. 

Proposition  No.  22,  exempting  forest  trees  from 
taxation   until   forty  years  of   age,  received  the 


approval  of  the  Directors,  for  the  reason  that  it 
does  not  represent  an  exemption  of  property  now 
in  existence  from  taxation,  but  rather  will  en- 
courage and  bring  about  added  property  values 
and  also  be  the  means  whereby  Gdifomia  may 
protect  her  forests,  and  conserve,  for  the  use  of 
her  people,  the  maximum  of  yearly  rainfalL 

Proposition  No.  24,  proposing  to  permit  irri- 
gation districts  to  use  their  funds  for  purchasing 
bonds  of  other  subdivisions  possessed  of  water 
rights,  installations  and  further  to  transfer  funds 
from  one  account  to  another,  to  be  returned  from 
taxes  subsequently  collected*  was  opposed  by  the 
Directors,  on  the  ground  that  it  would  open  the 
way  to  abuses,  and  whUe  in  part  was  ri^tly 
intended,  the  good  it  mi^t  accomplish  is  out- 
weighed by  danger  of  abuse. 

Proposition  No.  25,  proposing  to  exempt  prop- 
erty used  for  cemetery  and  burial  purposes  from 
taxation,  was  approved  by  the  Directors,  upon 
the'  ground  that  it  merely  legalized  a  practice 
that  is  now  in  eflfecL 

With  the  exception  of  these  proposals  specifi<? 
ally  mentioned,  no  action  was  taken  by  the  Board 
on  the  other  proposals  on  the  ballot,  it  being  the 
general  opinion  that  these  measures  do  not  come 
within  the  purview  of  the  purpose  of  this  Asso- 
ciation. 


An  Idaho  Legislator  Favors  a 

Light  Tax  on  Growing  Timber 

By  LLOYD  A.  FENN,  Kooskia,  Idaho 

Mx.  Feniiy  a  native  of  Idaho»  is  an  alumnus  of  the  University  of  Idaho  in  Forestry,  and 
of  the  University  of  Montana  in  Law,  the  publisher  of  the  Kooskia  Mountaineer,  and  writes 
from  experience  in  the  Idaho  Legislature.— THE  EDITOR. 


Experience  has  shown  the  people  of 
Idaho  that  its  present  method  of  taxing 
immature  timber  is  wholly  inconsistent 
with  a  perpetuation  of  the  lumber  indus- 
try and  that  it  is  not  conducive  to  the 
planting  of  forests  for  commercial  pur- 
posess  by  private  industry. 

Endless  examples  throughout  the  state 
prove  the  fact  that  unless  a  decided  change 
looking  to  the  proper  method  of  conserving 
immature  timber  is  made,  the  whole  theory 
of  maintaining  a  continuous  crop  of  lum- 
ber will  be  defeated. 

The  reversion  of  deforested  areas,  which 
are  in  truth  potential  timberiands,  to  the 
several  counties,  under  our  present  law  re- 
garding the  passing  of  title  for  non-pay- 
ment of  taxes,  is  constantly  growing  and 
the  condition  is  becoming  an  alarming  one. 
Cut-over  land  is  not  alone  involved  in  this 
reversion  of  potential  timber  areas.  It  in- 
cludes as  well  the  hundreds  of  acres  of 
burned  over  timberiands  which  will  not 
provide  rentals,  even  for  grazing,  to  meet 

iKa  mifiimiiTn  tAY. 


Here  we  are  confronted  with  the  problem 
of  placing  in  the  hands  of  the  state  or  its 
legal  subdivisions  a  large  acreage  of  purely 
timberland,  agreed  to  be  of  value  for  noth- 
ing else,  which  did  not  yield  the  former 
owner  a  return  equal  to  the  minimimi  tax 
imposed  upon  the  lowest  class  of  taxable 
land,  yet  it  is  a  land  capable  of  producing 
a  wealth  subject  to  taxation,  if  properly 
fostered  and  reasonably  taxed  for  the  pur- 
pose for  which  it  is  to  be  used. 

Some  say  that  this  method  (imposing  an 
unjust  tax)  is  a  good  way  to  secure  timber- 
lands  for  the  state.  However,  it  is  well 
known  that  such  a  subterfuge  is  unworthy 
of  patriotic  citizenship,  contrary  to  good 
morals,  and  is  an  attempt  to  override  our 
constitutional  guaranty  of  property  rights. 

However,  those  who  view  the  matter 
solely  in  the  light  of  a  taxation  problem 
feel  safe  in  assuming  that  the  state  cannot 
afford  to  undertake  or  rather  assume  an 
enterprise  which  is  financially  impossible 
under  private  management,  much  less  ac- 
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quire  a  property  which  will  in  time  pro- 
duce a  revenue  to  the  state  when  carefully 
fostered  for  that  purpose. 

There  is  no  attempt  here  to  inject  a  con- 
troversy relative  to  the  theory  of  state- 
owned  industries — that  is  beside  the  urgent 
•question  of  equitable  taxation  of  forest 
cover  or  immature  timber  as  involved  in 
the  matter  now  under  advisement  by  the 
people  in  California  in  the  proposed  con- 
stitutional amendment. 

Idaho  justly  points  with  pride  to  its  for- 
est laws  recently  enacted;  yet  the  laws  are 
vitally  defective  in  dealing  with  the  ques- 
tion of  taxation  on  immature  timber.  This 
state  adequately  cares  for  its  present  tim- 
ber by  fire  protection  statutes  and  laws  de- 
signed to  meet  the  needs  of  mature  stands. 
However,  the  law  will  ultimately  be  fruit- 
less unless  some  enactment  be  made  which 
will  effectuate  the  possible  future  supply 
of  privately  owned  merchantable  timber  by 
insuring  a  protection  to  the  investment 
which  must  care  for  and  protect  a  business 
for  at  least  sixty  years  before  a  financial 
return  is  possible,  as  in  the  case  of  timber. 
There  is  no  other  business  which  exists 
under  like  conditions — an  initial  invest- 
ment, accruing  taxes  and  protection  costs, 
and  a  delay  in  returns  for  a  generation — 
yet  that  is  exactly  what  the  lumberman  is 
asked  to  do  under  present  laws. 

When  considering  the  advisability  of  fos- 
tering an  investment  for  the  production  of 
timber  upon  potential  timberlands,  it  is 
necessary  that  we  look  to  the  future.  By 
permitting   or   encouraging   an    owner   to 


make  an  investment,  subject  to  destruction 
by  natural  and  human  agencies,  under  an 
exemption  from  taxation  for  a  period  of 
years,  it  is  not  suggested  that  no  tax  be 
made  when  the  crop  is  ready  for  harvest: 
but  merely,  that  a  delay  in  taxation  be  had 
until  the  harvest  is  ripe — deferring  public 
exactions  on  account  of  the  property  while 
it  is  not  only  unremunerative,  but  in  fact 
a  constant  cause  of  expenditure  for  protec- 
tion against  destructive  agencies.  No  tim- 
berland  owner  will  object  to  a  just  tax 
when  a  definite  value  is  ascertainable,  nor 
will  he  object  to  a  tax  on  the  land  itself, 
if  based  upon  a  value  comparative  with  the 
value  for  which  the  land  is  used. 

The  question  is,  will  the  state,  in  order 
to  produce  and  foster  a  taxable  wealth  for 
future  years,  forego  an  unreasonable  re- 
quest at  the  present  time? 

This  question  prompts  the  study  of  the 
proposed  constitutional  amendment.  There 
does  not  appear  to  be  anything  objection- 
able in  the  proposition.  It  has  for  its  pur- 
pose the  conservation  of  forests  of  imma- 
ture age,  as  well  as  the  inducement  to  pri- 
vate owners  to  put  their  timberlands  to 
proper  use.  It  does  not  prohibit  the  legis- 
lature from  providing  methods  of  assess- 
ment upon  timber  of  more  than  forty  years 
of  age,  in  fact,  the  inference  is  that  a  tax 
shall  be  made.  Further,  the  proposed 
amendment  does  not  prohibit  a  tax  upon 
the  land  itself  for  the  purpose  for  which 
it  is  best  adapted.  In  fact,  the  amendment 
appears  to  be  a  constructive  measure  de- 
signed to  perpetuate  an  industry  for  Cali- 
fornia. 


Survey  Showed  That  Pasadena  Might 

Save  $600,000  in  Improving  Holly  Street 


The  Research  Department  of  California 
Taxpayers'  Association  at  the  request  of 
the  Pasadena  City  Committee,  Charles  L. 
Wright,  chairman,  has  made  a  survey, 
economic  and  engineering,  of  the  proposed 
improv^nent  of  Holly  street  in  Pasadena. 
The  report  on  the  survey,  which  was  based 
largely  on  engineering  studies  by  Harry  V. 
Wenger,  opened  the  way  to  a  saving  of 
more  than  $600,000,  the  improvement  of 
the  street  to  be  fully  adequate  and  efficient 
from  the  standpoint  of  true  city  planning, 
traffic  flow  and  esthetic  considerations. 


The  matter  came  before  the  Pasadena 
Board  of  city  directors  Sept.  28,  1926, 
when  representatives  of  the  State  Associa- 
tion appeared  in  company  with  a  sub-com- 
mittee of  the  Pasadena  City  Committee  and 
made  a  statement.  In  substance  it  ad- 
vanced the  suggestion,  which  had  been  set 
forth  in  the  official  report  of  the  Research 
Department.  It  was  that,  instead  of  wid- 
ening Holly  street  to  105  feet,  an  alterna- 
tive plan  be  adopted  of  widening  it  to  80 
feet,  that  the  procedure  be  under  the  Mat- 
toon  Act  instead  of  under  the  1915  Act, 
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all  of  which  provided  an  efficient  improve- 
ment, adequate  to  all  the  needs,  with  a 
saving  of  approximately  40  per  cent  of  the 
estimated  cost  by  the  original  proposal. 
The  statement  in  part  was  as  follows: 

Pasadena  justly  prides  itself  as  an  acknowl- 
edged queen  among  residential  cities. 

Pasadena  may  maintain  sudi  a  reputation  and 
continue  to  attract  and  hold  desirable  citizenship 
only  by  predicating  its  official  action  on  the  prin- 
ciple of  equal  justice  to  all,  rich  and  poor. 

An  improTement  of  HoUy  Street  has  been  pro- 
posed, and  plans  formulated  for  widening  it  to 
106  feet.  Tliis  improvement  is  proposed  under 
the  1915  Act,  which  would  assess  the  costs  on  all 
property  in  the  improvement  district — real  estate, 
improvements  and  personal — regardless  of  the 
degree  of  benefit  ¥^ich  would  accrue  to  any  par- 
ticular piece  of  property.  A  lot  whidi  is  situate 
so  far  away  as  to  receive  virtually  no  benefit  from 
the  improvement,  would,  under  the  original  pro- 
posal, be  charged  pro  rata  to  its  assessed  value  as 
much  as  one  of  equal  assessed  value  situate  so 
as  to  receive  a  maximum  of  benefit. 

Serioug  Phases  of  Taxation 

These  matters  of  taxation  have  assumed  serious 
phases.  It  is  time  they  received  equally  serious 
coDsidenition,  based  on  merciless  fact-finding, 
throuc^  research  and  a  review  of  the  direction  in 
which  taxation  is  trending. 

Here  in  Pasadena  as  elsewhere  taxes  in  late 
years  have  steadily  increased.  It  is  an  issue 
which  is  nationwide.  While  the  Federal  govern- 
ment has  been  reducing  taxes  about  12,000,000,000 
a  year,  state  and  local  governments,  in  the  same 
period,  have  been  increasing  them  $4,000,000,000 
a  year.  This  city  in  its  fine  residential  character, 
in  its  determination  to  give  to  people  the  best  of 
community  advantages  and  necessities,  faces 
many  other  expenditures  to  which  it  must  commit 
itself  in  the  near  future. 

All  of  them  must  he  kept  in  mind  if  we  are  to 
treat  the  city  as  a  thing  organic  and  avoid  the 
error  of  seeing  one  single  proposal  only  as  a  thing 
apart  from  the  orgamc  whole. 

We  cite  to  the  taxpayers  of  the  district  affected 
by  this  Holly  Street  proposal  that  this  improve- 
ment is  not  the  only  new  one  to  which  they  must 
contribute  in  the  near  future.  These  same  tax- 
payers must  share  in  the  costs  for  the  issuance  of 
bonds  for  several  millions  of  dollars  for  vitally 
needed,  water  supply  extensions.  This  is  the  one 
great,  insistent  and  absolutely  essential  commit- 
ment, which  must  be  kept  in  mind  ahead  of  all 
others.  Then  there  will  be  additional  proposals 
for  schools  which  will  cost  millions  of  dollars; 
there  will  be  other  street  improvements,  totaling 
large  sums;  there  will  be  parks  and  playgrounds. 

There  will  be  this  city's  share  in  the  cost  of 
county  government  and  for  flood  control,  which 
has  already  caused  the  authorization,  and  partial 
expenditure,  of  $39,800,000  of  bonds,  with  a  new 
proposal  to  issue  more  than  $26,000,000  of  addi- 
tional flood  control  bonds,  the  total  being  more 
than  $65,000,000,  with  other  such  bond  proposals 
for  flood  control  to  come  on  in  the  near  future. 
This  city  must  bear  its  share  of  the  proposed 


maintenance.  These  general  prospective  commit- 
ments most  be  kept  in  'mind  iii  connection  with 
enterprises  which  will  be  on  the  program  in  the 
immediate  future  to  keep  Pasadena  in  the  fore- 
front of  American  residential  communities. 

The  tax  burden  is  already  too  heavy.  The  time 
is  at  hand  for  Pasadena,  fcr  all  of  Los  Angeles 
County,  for  all  of  California  for  that  matter,  to 
search  for  ways  and  means  to  proctire  economy 
in  government  consistent  with  efiiciency  and 
progress. 

Furthermore,  let  no  one  come  here  with  a  pro- 
posal for  an  improvement  which  contains  the 
possibility  of  speculative  profit  to  him  based 
thereon. 

A  Summary 

The  whole  issue  boils  down  to  this:.  Shall  more 
than  $600,000  be  saved  the  taxpayers  of  the  dis- 
trict involved  without  loss  of  efficiency  in  attain- 
ing the  desired  result? 

Shall  there  be  just  and  fair  imposition  of  the 
costs  in  exact  proportion  txi  benefits  to  be  de- 
rived? 

Shall  an  80-foot  street  be  regarded  as  adequate 
for  all  traffic  needs  of  Holly  Street,  as  the  evi- 
dence in  this  case  proves;  or, 

Shall  a  few  taxpayers  in  the  district  involved 
contribute  more  than  $600,000,  largely  to  enable 
them  and  others  to  atand  on  the  steps  of  the  City 
Hall  and  look  down  a  vista  105  feet  wide,  instead 
of  80  feet  wide? 

Shall  rational  improvements  be  encouraged  by 
economy  and  commonsense ;  or  shall  the  taxpayers 
ht  discouraged  to  the  point  that  they  rebel  and 
blindly  vote  **No"  on  all  proposals,  wise  and 
unwise  alike? 

We  are  heartily  in  sympathy  with  city^^  plan- 
ning. True  city  planning  at  first  suffered  because 
the  economic  factor  was  not  always  brought  into 
the  equation.  At  first  it  was  "the  city  beautiful,'' 
and  economic  considerations  were  largely  ignored. 
Gradually,  however,  city  planning  has  developed 
into  a  science  and  an  art.  The  pressure  of 
economic  necessity  compelled  such  a  result.  Pasa- 
dena is  face  to  face  with  such  a  consideration  in 
this  instance,  as  it  wiU  be  in  many  others  yet  to 
come.  In  a  sense,  we  are  at  the  parting  of  the 
ways.  Intense  feeling  on  the  subject  of  taxation 
has  been  aroused  everywhere.  We  can  not  ignore 
it.  This  does  not  mean  that  we  stand  in  the 
pathway  to  stop  the  car  of  prog^ress.  Rather, 
true  progress  is  to  be  had  along  the  lines  indi- 
cated, and  this  true  progress  wiU  be  attained  Only 
if  we  take  into  consideration  the  facts  and  prin- 
ciples which  herein  are  laid  before  you. 

The  Facts  Condensed 

The  original  Holly  street  improvement  pro- 
posal was  the  voting  of  bonds  for  $1,150,000  for  a 
street  105  feet  wide,  paving  costs  Uiereon  to  be 
approximately  $287,000,  the  total  being  $1,437,000. 

The  alternative  proposal  is  for  an  80-foot  .street, 
which  adequately  meets  the  needs,  which  would 
cost  $600,000  for  opening  and  widening,  $212,000 
for  paving,  a  total  of  $812,000,  the  difference  in 
saving  to  the  taxpayers  being  $625,000. 

These  findings  were  arrived  at  by  the  Research 
Department  of  California  Taxpayers'  Association 
at  the  request  of  the  Pasadena  City  Committee  p£ 
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is  Prof.  RoUond  A  Vandegrift,  an  experienced 
leseardi  man,  and  ihe  engineering  survey  was 
made  by  Harry  V.  Wenger,  an  engineer  who  has 
lived  nine  years  in  California,  who  has  had  wide 
experience  in  this  class  of  work  and  who  of 
course  is  absolutely  disinterested. 

These  findings  may  be  trusted  as  adequate, 
sound  and  in  line  with  the  best  practice  in  carry- 
ing on  public  improvements,  and  they  realize,  per- 
haps, the  maximum  of  economy,  at  die  same  time 
safeguarding  efficiency.  In  other  words,  the  re- 
sultant indicated  by  these  findings  is  completely 
adequate  to  the  needs  in  hand  and  would  reduce 
the  tax  burden  materially  aa  indicated. 

The  Mattoon  Act  was  not  on  the  statute  books 
when  these  Holly  Street  improvement  bonds  were 
decided  on.  The  Mattoon  Act,  however,  is  now 
effective,  and  while  the  Act  has  some  defects,  in 
this  instance  it  is  ideally  suited  and  enables  the 
allocation  of  charges  for  improvements  in  exact 
proportion  to  benefit  to  be  derived. 

The  execution  of  the  project  under  the  1915 
Act  would  tend  to  drive  away  from  that  district 
all  persons  and  businesses  owning  much  personal 
property,  whereas  under  the  Mattoon  Act  such  a 
result  would  not  be  produced. 

A  Course  of  Procedure  Suggested 

The  Board  of  Directors  of  the  City  of  Pasadena 
is  therefore  asked  to  put  the  Holly  Street  widen- 
ing under  the  Mattoon  Act,  and  to  make  a  scien- 
tific study  thereunder  of  the  necessary  costs  and 
best  procedure. 

An  82-cent  levy  was  made  to  care  for  the  costs 
in  this  enterprise.  This  is  the  last  day  on  which 
action  may  be  taken  to  nullify  such  levy  looking 
toward  the  substitution  of  the  Mattoon  Act  for 
the  1915  Act  as  a  basis  of  procedure. 

Your  Honorable  Board  is  therefore  requested 
to  modify  the  ordinance  which  has  been  passed 


and  eliminate  the  82-cent  levy  provided  therein  for 
this  enterprise,  pending  further  action  as  to  plac- 
ing the  improvement  under  the  Mattoon  Act 

The  Pasadena  Board  of  Directors  ex- 
pressed willingness  to  place  the  improve- 
ment  under,  the  Mattoon  Act,  and  suggested 
that  the  matter  be  carried  on  as  at  present 
planned,  and  before  Jan.,  1927,  the  new 
plan  be  worked  out  by  agreement  among 
the  taxpayers  interested. 

That  was  agreed  to,  and  the  problem  is 
now  being  studied  widi  that  end  in  view. 

Mr.  Coulston  Endorses  Survey 

J.  B.  Coulston,  president  of  the  Pasa- 
dena Chamber  of  Commerce,  and  of  the 
Maryland  Hotel  Company,  thus  wrote  en- 
dorsing the  survey  of  the  Holly  street  pro- 
posal : 

Maryland  Hotel  Company 

Maryland  Hotel 

Pasadena,  Gal. 

September  9,  1926. 
Mr.  C.  L.  Wright, 
Security  National  Bank, 
Pasadena,  Calif. 

Dear  Mr.  Wri^Jit:— 

I  have  read  with  much  interest  the  California 
Taxpayers*  Association  report  on  the  Holly  Street 
improvement.  This  is  a  splendid  piece  of  work 
and  if  all  of  the  plans  for  spending  large  sums  of 
money  in  street  work  or  other  municipal  improve- 
ments could  receive  as  much  attention  and  study 
as  this  has,  a  great  deal  of  money  could  be  saved 
to  the  taxpayers. 

Yours  very  truly, 

(Signed)     J.  B.  COULSTON. 


Why  Need  Flood  Control  Procedure 

Constantly  Provoke  Controversy? 


On  Sept.  27,  1926,  the  California  Tax- 
payers'  Association,  at  the  request  of  the 
Los  Angeles  City  Committee,  presented  to 
the  Board  of  County  Supervisors,  in  their 
capacity  as  trustees  of  the  Los  Angeles 
County  Flood  Control  District,  an  import- 
ant letter,  which  it  is  quite  generally  ad- 
mitted exposes  the  fundamental  error  in 
the  present  and  past  procedure  in  reference 
to  all  or  most  of  the  flood  control  pro- 
jects. A  verbal  statement  was  also  made, 
amplifying  the  letter. 

It  was  set  forth  that  precipitate  action 
is  taken,  on  such  short  notice  that  inter- 
ested persons — the  taxpayers  who  pay  the 
bills — have  no  time  to  examine  the  pro- 
posals and  make  constructive  suggestions 
to  the  supervisors,  leading  to  possible  har- 
monv. 


It  was  pointed  out  that,  on  the  contrary, 
action  as  now  determined  leads  inevitably 
to  controversy.  A  constructive  suggestion 
was  made  that  the  supervisors^  when  bond 
issues  are  under  consideration^  should  givf 
the  public  definite  and  specific  notice  and 
information  sufficiently  far  in  advance  to 
enable  this  constructive  course  of  action  to 
be  set  in  motion. 

At  the  same  time,  the  supervisors  were 
notified  that  California  Taxpayers'  Asso- 
ciation, at  the  request  of  the  Los  Angeles 
City  Committee,  would  make  a  survey  of 
the  flood  control  district  from  the  begin- 
ning of  its  existence.  The  courteous  co- 
operation of  the  supervisors  and  the  em- 
ployees of  the  flood  control  district  was 
requested.  The  supervisors  did  grant  very 
courteously  ancess  to  all   records,  it  heinfif 
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understood  that,  in  procuring  them,  the 
researchers  would  go  through  the  proper 
channel  of  authority. 

Action  in  this  case  was  prompted  by  the 
announcement  late  in  the  afternoon  of 
Sept.  24  that  the  supervisors  would  be 
asked  by  the  Chief  EIngineer  of  the  Flood 
G>ntrol  District  to  place  on  the  November 
2  ballot  a  proposal  for  the  issuance  of 
$21,193,798  of  additional  bonds  for  21 
projects  of  flood  control,  and  that  the  mat- 
ter would  be  considered  by  the  Board  on 
Monday,  Sept.  27,  1926.  The  letter,  signed 
by  Dr.  Milbank  Johnson,  chairman  of  the 
Board  of  Directors,  California  Taxpayers' 

Association,  follows: 

September  27,  1926. 
Tlie  Honorable, 

The  Board  of  County  Supervisors 
As  Trustees  of  the  Los  Angeles  County 
Hood  Control  District. 

ATTENTION:  R.  F.  McCleUan,  Chairman. 

Gentlemen: 

The  taxpayers  of  the  Los  Angeles  Flood  Con- 
trol District  were  informed  late  on  Friday,  Sep- 
tember 24,  1926,  of  the  proposal  by  the  Chief 
Engineer  of  the  District  that  $21,193,798  of  addi- 
tional bonds  be  issued  for  flood  control  and  water 
oonservation.  The  announcement  was  made  that 
the  Board  would  consider  the  matter  on  Monday 
(today),  September  27,  1926.  Obviously  with 
one  short  business  day,  Saturday,  intervening,  it 
was  impossible  for  taxpayers  to  advise  themselves 
on  the  subjecL 

Our  Los  Angeles  Gty  Committee,  J.  A.  Winans, 
chairman,  Edwin  Baker,  Secretary,  had  already 
requested  California  Taxpayers'  Association  to 
instruct  its  Researdi  Department  to  make  a  sur- 
vey of  the  Los  Angeles  Flood  Control  District 
from  the  beginning  of  its  existence.  This  later 
announcement  emphasizes  the  need  for  such  a 
surrey,  vdiidb  will  be  made  under  the  direction 
of  Professor  RoUand  A  Vandegrift,  Director  of 
Research. 

We  have  access  to  the  public  records;  but  we 
would  appreciate  your  courteous  co-operation  in 
facilitating  a  survey  by  the  issuance  of  instruc- 
tions from  your  Board  to  all  employes  of  the 
Flood  Control  District  to  expedite  the  finding  of 
the  records.  This  woik  will  begin  in  the  immedi- 
ate future  and  will  be  hastened  with  due  regard 
for  accuracy  and  thoroughness,  and  with  the  hope 
that  constructive  suggestions  may  be  made  which 
will  contribute  to  the  efficiency  and  economy  of 
govenmient  in  Los  Angeles  County,  and,  in  no 
small  degree,  in  California  as  a  whole. 

We  feel  that  the  proposed  bond  issue  is  of 
suiBdent  magnitude  to  justify  our  request  that 
action  thereon  by  your  Board  be  deferred  long 
enou^  to  enable  an  examination  of  the  proposal, 
in  the  interest  of  those  who  must  pay  the  bills, 
namely,  the  taxpayers. 

Precipitate  procedure  in  the  past  in  these 
premises  has  given  rise  to  serious  controversy, 
h  is  our  belief  that  the  suggestion  herein  made 


posal  might  lead  to  sudi  a  constructive  course 
as  would  avoid  controversy  over  these  proposed 
additional  bonds. 

An  early  reply  to  this  letter  would  be  much 
appreciated. 

Yours  very  respectfully, 

MILBANK  JOHNSON,  Chairman, 

Board  of  Directors. 

Bond  Proposals  Increased 

The  supervisors,  however,  went  ahead 
with  preparations  for  placing  on  the  No- 
vember ballot  proposals  for  Ae  additional 
bonds,  announcing,  however,  that,  instead 
of  the  sum  previously  indicated,  the  total 
would  be  $26,887,278,  there  having  been 
added  at  the  request  of  the  Gty  of  Los 
Angeles,  three  projects  for  storm  drains — 
a  Sacatela  storm  drain,  $3,285,278;  the 
Slawson  avenue  storm  drain,  $2,289,000; 
the  Jefferson  street  stonn  drain,  $118,630. 
The  21  projects  were: 

Western  San  Fernando  Valley,  $481,735;  Wil- 
son Canyon,  $233,979;  May  Canyon  and  Pacoima 
division  project,  $315,944;  Big  Tujunga  dam, 
$7,693,500;  Haines  Canyon  project,  $334,000; 
Stough  Canyon  and  Burbank  wash,  $280,000;  La 
Canada,  Verdugo  wash  and  Sycamore  Canyon, 
$2,436,000;  Sierra  Madre  Canyon,  $202,200;  Saw- 
pit  wash,  $122,700;  Duarte  project,  $102,580; 
Fish  Canyon  project,  $18,000;  Devil's  Gate  Dam, 
$75,000;  Santa  Monica  storm  drain,  $355,000; 
Ballona  creek,  $293,250;  West  Compton  creek, 
$3,718330;  Los  Angeles  River,  $2,689^30;  Lower 
San  Gabriel  River,  $350,000;  Lower  Sycamore 
Canyon  stonn  drain,  $227,950;  San  Antonio  Can- 
yon dam,  $500,000;  Sawpit  and  Monrovia  Canyon, 
$163,800;  Lower  Eaton  Canyon  dam,  $600,000. 

A  verbal  statement  made  on  behalf  of 
the  Association  to  the  Supervisors  said  in 
part: 

We  respectfully  call  to  the  attention  of  this 
Honorable  Body  that  this  diaracter  of  procedure 
inevitably  leads  to  controversy.  This  is  a  large 
engineering  project.  The  public  was  informed 
for  the  first  time  definitely  on  Friday,  with  a 
short  business  day,  Saturday,  intervening,  of  the 
matter  to  come  before  the  Board  on  Monday, 
which  is  today. 

There  was  absolutely  no  opportunity  for  tax- 
payers to  examine  the  proposals,  and  they  are 
placed  in  this  embarrassing  position — they  must 
either  take  it  as  it  is,  or  oppose  the  bond  issue. 

No  onie  outside  an  insane  asylum  of  Southeni 
California  opposes  flood  control  or  water  con- 
servation, but  there  is  a  large  and  growing  body 
of  influential,  responsible  and  patriotic  citizens 
who  are  seriously  and  sternly  opposed  to  the 
methods  of  official  procedure  which  make  possible 
waste  of  tax  money. 

Why  can  there  not  be  a  constructive  method 
of  procedure,  one  in  which  the  public  is  taken 
into  confidence,  with,  say,  thirty  days'  notice,  dur- 
ing which  time  there  could  be  an  examination 
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sentatjves.  of  those  who  pay  the  bills — ^the  tax- 
payers? 

Why  need  we  go  on  from  project  to  project, 
inciting  controversy^  insuring  controversy,  bring- 
ing bitterness,  partisanship  and  acrid  debate, 
when  there  should  be  harmony  of  action,  and  the 
bringing  to  bear  of  the  very  best  of  economic  and 
engineiering  experience  and  wisdom  v^ich  might 
be  found  in  the  community? 

We  maintain  that  were  a  project  of  this  magni- 
tude to  be  submitted  to  a  well-conducted  and 
successful  private  corporation  on  Friday  after- 
noon, with  the  information  that  final  action  must 
be  taken  on  Monday  or  Tuesday,  the  employes 
and  officials  who  submitted  such  a  precipitate 
proposal  would  probably  lose  their  jobs. 


It  mi^t  be  said  that  the  taxpayers  individuaUy 
might  come  from  time  to  time  to  the  flood  con- 
trol district's  offices  and  ask  for  and  obtain  in- 
formation relating  to  the  various  projects.  That 
upon  its  face  is  an  impracticable  procedure. 
There  are  half  a  million  voters  in  the  district 
They  hear  piece  by  piece  from  time  to  time 
fragmentary  statements  that  perhaps  bonds  will 
be  asked  for  such  and  such  a  project,  but  the 
first  definite,  specific  statement  relating  thereto 
is  made  on  Friday  to  be  finally  considered  on 
Monday  or  Tuesday.  It  is  not  good  business. 
It  is  not  just  to  the  taxpayers,  and,  as  we  have 
said,  it  constantly  invites  controversy  with  all  the 
costs  of  time  and  money  and  morale  which  such 
a  warfare  entails. 


To  Give  Youth  Better  Educational 

Facilities,  Objective  of  Commission 


enough  to  assure  that  helpful  suggestion 
will  be  forthcoming,  although  the  Commis- 
sion is  not  yet  ready  to  make  public  its 
specific  data. 

This  study  was  prompted  primarily  by 
a  belief  that  taxes  were  being  in  a  meas- 
ure collected  and  expended  without  full 
results  to  the  youth.  In  other  words,  that 
there  is  more  or  less  of  waste,  which  of 
course  does  not  benefit  those  who  are  un- 
der instruction. 


A  study  of  educational  costs  in  Califor- 
nia in  the  interests  of  the  youth  is  being 
made  by  the  Educational  Commission  of 
California  Taxpayers'  Association. 

The  object  is  to  learn  how  the  youth 

of  the  State  may  be  given  larger  values 
in  educative  processies  for  every  dollar  ex- 
pended, and  where  and  how,  if  possible, 
costs  may  be  reduced  without  lessening 
efficiency.     The  study  has  progressed  far 

The  Commission 

The  Commission  is  composed  of  seven,  Charles  L.  Wright  of  Pasadena,  president;  Dr.  Frank  C 
Touton,  University  of  Southern  California,  vice  chairman;  Dr.  William  Bennett  Munro  of  Pasadena, 
Dr.  George  S.  Rurgess  of  Pomona  College,  Earle  Houghton,  Strathmore,  president  of  the  California 
Farm  Bureau  Federation,  Miss  Louise  Clark  of  Santa  Rosa,  and  Charles  K.  Mcintosh  of  San 
Francisco. 

N.  Bradford  Trenham  has  been  selected  as  secretary  of  the  Commission.  Mr.  Trenham  was  elected 
to  represent  the  State  of  Arizona  for  three  years  at  Oxford  University,  England,  under  the  terms  of 
the  will  of  Cicil  Rhodes,  South  African  empire  builder,  and  studied  there  from  1921  to  1924  In 
addition,  Mr.  Trenham  studied  and  travelled  in  ten  European  countries  during  vacations.  In  1923 
he  was  the  publisher  of  *The  Cherwell"  at  Oxford,  and  in  1924  received  the  degree  of  Bachelor  of  Arts, 
with  honors  in  philosophy,  politics  and  economics. 

The  following  year,  1925,  he  was  research  fellow  in  sociology  at  the  University  of  Southern  Cali- 
fornia^ and  assistant  to  the  dean  of  the  School  of  Education.  He  has  been  statistical  assistant  to  the 
educational  secretary.  Dr.  F.  C.  Touton,  was  on  the  faculty  of  the  University,  from  which  he  received 
the  degree  of  Master  of  Arts.    He  is  active  in  educational  fraternity  work. 

.Mr.  Trenham  is  in  active  diarge  of  the  woik  under  the  direction  of  the  members  of  the 
Commission. 

The  Personnel 

Charles  L.  Wright,  president  of  the  Security  National  Bank  of  Pasadena.  Mr.  Wright  is  also 
chairman  of  the  Pasadena  Committee  of  the  California  Taxpayers*  Association. 

Dr.  Frank  C.  Touton,  Professor  of  Education,  and  Educational  Secretary  to  the  President  of  the 
University  of  Southern  California,  is  vice-chairman  of  the  Commission.  Dr.  Touton  is  well  known 
as  tin  author  of  educational  texts,  especially  of  a  mathematical  nature,  and  is  one  of  the  best  known 
educators  on  the  Pacific  Coast.  He  is  National  Vice  President  of  Phi  Delta  Kappa,  educational 
honorary  society.  He  has  also  a  widespread  experience  as  a  school  administrator  and  state  official 
in  both  Missouri  and  Wisconsin. 

Dr.  William  Bennett  Munro,  Professor  of  History  and  Government  at  Harvard  University,  and 
perhaps  the  greatest  authority  on  American  local  government,  is  a  member  of  the  Commission.  Dr. 
Munro  spends  the  second  semester  of  each  year  in  Southern  California,  and  is  as  much  interested 
in  California  problems  as  in  those  of  Massachusetts.  He  has  written  "Principles  and  Methods  of 
Administration,'*  "Leading  Cases  on  the  Constitution,"  "Government  of  the  United  Stales,**  *^unicipiil 
Government  and  Administration,'*  "Problems  of  Citizenship,"  and   a   dozen   other  well  known  texts 
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Dr.  Geo.  S.  Burgess,  Professor  of  Economics  of  Pomona  College)  is  the  third  member  of  the  trio  of 
eminent  professors,  interested  in  educational  problems,  that  the  Commission  contains. 

Earle  Houghton  of  Strathmore,  representing  the  agricultural  interests  of  California,  is  president 
of  the  California  Farm  Bureau  Federation.  He  became  interested  in  school  costs,  following  the 
founding  of  Strathmore  Union  High  School  District  in  Tulare  County  in  1919,  and  since  that  time 
has  sponsored  the  growth  of  research  in  the  Farm  Bureau,  along  the  lines  of  educational  and  gov* 
enunental  costs.    He  is  also  a  member  of  the  Govemors'  Agricultural  Advisory  Council. 

The  women  of  California  and  elected  school  officials  have  an  able  representative  in  Miss  LouiB< 
Qark,  County  School  Superintendent  of  Sonoma  County.  Miss  Clark  holds  a  B.  S.  degree  in  Edu 
cation  from  Columbia  University,  two  diplomas  in  Education  from  Michigan  State  Teachers'  Col- 
lege, and  has  done  several  years  extension  work  at  the  University  of  Chicago.  Miss  Clark  has  been 
in  Europe  on  two  different  occasions  to  study  educational  conditions  and  has  studied  in  Asia  two 
years.  After  her  return  she  spent  a  year  lecturing  in  eastern  and  southern  colleges  on 
education  in  Asia.  Miss  Clark  has  been  County  Superintendent  for  four  years,  and  has  spent  six 
years  in  elementary  school  work,  two  in  rural  school  work,  two  iii  city,  and  two  in  town  school 
teaching.  She  also  has  spent  ten  years  in  training  teachers.  Miss  Clark  not  only  understands  school 
administration  from  the  point  of  view  of  the  practical  administrator,  but  has  a  broad  knowledge  of 
and  experience  in   the  many  problems  of  government. 

Chas.  K.  Mcintosh,  President  of  the  Bank  of  California  and  Director  of  the  Federal  Reserve 
Bank  of  San  Francisco,  has  also  joined  the  Commission.  Mr.  Mcintosh  is  a  meihber  of  the  Board 
of  Trustees  of  the  Santa  Barbara  Schools,  and  has  a  deep  interest  in  the  problems  of  California 
education. 


Demonstration  Versus  Guessing 

In  Building  Flood  Control  Dams 

[Excerpts  from  an  address  by  the  Editor  of  The  Tax  Digest  before  the  associated 
technical  bodies  of  Los  Angeles,  October  7,  1926.] 


This  is  a  thesis  to  establish: 

1.  That  the  additional  bond  issue  of 
$26,000,000  for  Los  Angeles  County  flood 
control  projects,  proposed  for  the  Novem- 
ber election,  should  be  opposed. 

2.  That  the  evidence  justifies  the  taxpay- 
ers in  demanding  that  the  administration 
of  the  flood  control  district  be  reorganized, 
because  of  apparent  present  lack  of  ability 
and  efficiency. 

We  are  entering  a  newer  and  better  era 
in  which  ive  shall  learn  how  to  apply  to 
the  benefit  of  mankind  the  great  mass  of 
scientific  information  which  has  been  de- 
veloped in  the  last  300  years.  In  prepara- 
tion for  this  newer  era,  every  major 
division  of  society  must  undergo  and  is 
undergoing  a  change  for  the  better. 

Engineering,  perhaps,  of  all  professions, 
comes  nearest  to  realizing  the  ideal  of 
modem  science;  that  is,  when  the  engineer 
is  free  to  work  as  an  engineer,  and  is  not 
hampered  by  political  restriction.  It  is  a 
profession  of  certitude — definitive,  accu- 
rate, painstaking,  inquisitorial,  searchingly 
anxious  for  facts  instead  of  guesses. 

I  said  during  the  last  300  years,  because 
it  was  300  years  ago  that  Galileo  ended  his 
labors,  which  labors  had  changed  science 
from  guessing  into  actual  demonstration. 

For  instance,  until  Galileo  reformed  sci- 


the  scientific  bible  of  the  world,  and  yet 
Aristotle  declared  that  the  velocity  of  a 
falling  body  was  in  proportion  to  its 
weight.  In  other  words,  that  if  you  drop- 
ped from  the  same  altitude  a  ten-pound 
ball  and  a  one-pound  Ball,  the  ten-pound 
ball  would  reach  the  earth  quicker  than 
the  one-pound  ball.  But  by  the  process 
set  in  motion  by  Galileo  of  demonstration 
rather  than  theorizing  and  guessing,  it  was 
proven  that  a  one-pound  ball  will  fall  as 
rapidly  as  a  ten-pound  ball.  So  Galileo 
and  Newton  and  other  scientists  who  came 
after  the  great  Italian,  changed  the  whole 
texture  of  science,  as  I  have  said,  from  one 
of  guessing  to  one  of  certitude. 

This  is  the  philosophy  of  the  engineer 
of  today.  When  he  is  given  a  free  hand, 
when  he  may  go  out  in  this  searching  in- 
quiry after  facts,  he  will  bring  us  the 
facts,  and  we  will  be  safe  in  following  his 
guidance. 

Every  engineer  knows  the  truth  and  dig- 
nity of  these  observations.  I  wish  frankly 
to  call  attention  to  a  growing  danger  to 
the  engineering  profession  by  the  substitu- 
tion in  some  instances  of  political  policies 
in  the  place  of  engineering  scientific  in- 
vestigation. 

We  have  in  contemplation  and  in  par- 
tial execution,  vast  engineering  projects  in- 
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rado  River  and  its  development  and  con- 
trol, for  which  every  sane  person  is 
anxious,  and  which  will  involve,  together 
with  the  aqueduct  which  Los  Angeles  and 
other  cities  will  utilize,  more  than 
$500,000,006  of  capital  commitment;  yet, 
today,  because  it  has  been  taken  into  the 
political  field,  and  some  persons  by  fear 
are  stopped  from  rational  discussion  of 
cost  and  engineering,  the  public  at  large, 
who  must  pay  the  tax  bills,  are  thinking 
of  Colorado  River  Development  in  terms 
of  $125,000,000. 

Were  there  utter  freedom  from  political 
complexity,  these  engineering  and  cost 
facts  would  by  this  time  have  been  brought 
vividly  to  the  attention  of  the  people,  so 
that  they  would  know  precisely  to  what 
they  were  asked  to  conunit  diemselves. 
Doubtless  they  would  commit  themselves, 
even  with  the  facts  in  their  possession.  But 
it  remains  true,  nevertheless,  that  the  full 
facts  are  not  being  given  to  the  people,  and 
because  politics  has  entered  into  the 
proposition. 

Coming  to  flood  control.  In  the  Los 
Angeles  Flood  Control  District,  $39,800,- 
000  of  bonds  have  been  voted,  and  more 
than  $26,000,000  are  to  be  asked  for  in 
November;  an  aggregate  of  more  than  $65,- 
000,000,  and  the  end  is  not  yet.  It  is  of- 
ficially announced  that  other  requests  for 
flood  control  bonds  will  be  submitted  to 
the  people  in  the  near  future. 

I  submit  that  enterprises  of  such  mag- 
nitude call  for  the  most  scrupulous  care 
and  the  most  searching  preliminary  inves- 
tigation prior  to  asking  for  any  such  com- 
mitments, and  the  same  was  true  before  the 
$35,300,000  of  bonds  already  voted  were 
placed  upon  the  ballot. 

The  list  of  flood  control  projects  was 
made  up  and  the  money  allocated  therefor 
largely  by  political  request  of  the  people 
in  a  given  locality,  without  careful  hydro- 
graphic,  engineering  and  economic  studies 
as  the  base  thereof.  Instead  of  going  to 
the  engineer  first  and  saying:  What  are 
the  conditions  in  such  and  such  a  canyon? 
What  are  the  hydrographic  facts?  How 
mych  storage  capacity  is  needed  to  control 
and  conserve  the  water  there?  What  is 
the  geological  formation,  and  how  deep 
need  we  go  to  get  a  firm  foundation  for  a 
dam?  And  then.  How  much  money  is 
necessary  to  effect  these  results?    There  is 


place,  and  more  or  less  of  a  guess  as  to 
how  much  money  is  needed. 

If  $25,000,000  is  allocated  to  a  given 
dam — ^the  San  Gabriel,  for  instance,  it  may 
be  too  much;  it  may  be  too  little.  In  any 
case,  if  it  be  a  guess,  it  is  unscientific, 
repugnant  to  practice  and  ethics,  unfair  to 
the  public,  destructive  of  confidence  in 
government  and  the  remainder  of  the  en- 
gineering profession,  brings  sneers  and 
flings  from  the  mass  of  the  people,  and 
opens  the  door  to  possible,  almost  inevita- 
ble, wastes  of  taxpayers'  money. 

The  record  is  that  the  $35,300,000  of 
bonds  allocated  to  the  San  Gabriel  and 
other  flood  control  and  water  conserva- 
tion dams  was  not  a  resultant  of  explor- 
ation and  investigation  by  core  drillings 
and  tunnelings,  and  hydrographic  and 
economic  studies,  such  as  are  necessary  to 
a  determination  of  the  exact  needs  in  a 
given  case.  There  was  in  that  instance  a 
reversion  to  the  guessing  of  Aristotle,  ap- 
parently. By  later  evidence  we  find  that 
this  $35,300,000  guessing  was  just  as  far 
from  the  truth  as  Aristotle  was  when  he 
guessed  that  a  ten-pound  ball  would  fall 
faster  than  a  one-pound  ball.  So-called 
estimates  are  woefully  out  of  alignment 
with  later  actual  costs. 

The  official  statement  of  the  Flood  Con- 
trol District  gave  an  estimate  of  excava- 
tions for  three  dam  sites,  22,000  yards  at 
Pacoima,  22,000  yards  at  Big  Santo  Anita, 
and  22,000  yards  at  Sawpit. 

In  the  light  of  the  revised  estimates  at 
this  time,  it  is  absolutely  proven  that  these 
estimates  of  22,000  yards  were  not  true 
estimates  at  all.  They  were  mere  guesses. 
On  the  Pacoima  Dam,  instead  of  22,000 
yards  of  excavation,  more  than  100,000 
yards  have  actually  been  paid  for,  and  the 
excavations  running  into  the  abutment 
bases  would  add  something  like  20  per 
cent  to  this  totol,  so  that  in  the  neighbor- 
hood of  120,000  cubic  yards  will  have  been 
excavated  at  Pacoima,  making  the  original 
22,000  yasd  so-called  estimate  an  absurdity 
on  its  face. 

One  might  multiply  these  instances,  but 
in  any  event  he  would  arrive  in  practically 
every  instance  at  the  same  conclusion, 
namely,  it  was  a  process  of  guessing,  and 
not  a  process  of  scientific  determination 
by  well  settled  rules  of  engineering. 

Revert  to  the  San  Gabriel  dam;   $25,- 
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acre  foot  leservoir.  Four  million  yards  of 
concrete  must  be  poured;  a  railway  11 
miles  long  must  be  built  and  equipped; 
spillways,  gates  and  appurtenances  must 
be  provided;  rights  of  way  must  be  bought; 
labor  must  be  paid;  materials  must  be 
bou^t,  with  a  thousand  and  one  other 
items  of  expense  in  construction  of  such 
an  edifice.  Is  there  anyone  here  who,  in 
the  light  of  broad  experience  in  concrete 
construction,  will  say  that  four  million 
yards  of  concrete  may  be  poured  at  less 
than  $7.50  a  ton,  all  costs  included?  That 
would  bring  the  cost  to  $30,000,000,  but 
we  know  also  that,  in  the  light  of  experi- 
ence, $8  a  yard  as  the  unit  cost  is  safer, 
which  would  bring  the  cost  to  $32,000,000. 

Here  is  a  discrepancy  of  around 
$7,000,000  between  the  cost  of  a  240  acre 
foot  dam  and  reservoir  as  indicated  by  ex- 
perience, and  the  amount  allocated  there- 
to, $25,000,000,  by  the  Flood  Control 
District. 

On  a  basis  of  4,000,000  cubic  yards  of 
concrete,  the  Flood  Control  District  would 
have  to  pour  it  and  provide  all  the  other 
items  of  expense  on  a  unit  basis  of  about 
$6  a  yard.  I  obtained  from  the  United 
States  government  figures  on  a  dozen  dams 
of  various  sizes.  The  average  was  more 
than  $12  a  yard,  all  costs  included. 

Have  we  any  evidence  that  there  is  such 
a  super  engin^r  in  the  Flood  Control  Dis- 
trict as  could  reduce  the  unit  cost  on  the 
San  Gabriel  dam  to  50  per  cent  of  the 
average  cost  on  this  dozen  dams  of  similar 


character  which  have  been  erected  by  the 
United  States  government? 

Can  the  San  Gabriel  dam  be  built  for 
$25,000,000  in  the  light  of  these  facts? 

In  the  case  of  these  other  dams,  they 
were  carefully  explored;  there  was  outside 
consultation;  there  was  a  comparing  of 
notes;  there  was  every  evidence  of  anxiety 
by  those  on  whom  was  the  responsibility 
that  the  final  result  be  agreeable  with  engi- 
neering rules. 

I  submit  that  these  things  justify  the 
voter,  anxious  as  he  is,  for  the  full  solution 
of  the  flood  control  problem,  to  oppose  the 
$26,000,000  bond  issue  which  will  be  on 
the  ballot  November  2  for  flood  control; 
to  insist  that  further  studies  be  made  and 
that  independent  advice  be  procured.  All 
this  matter  leads  us  to  the  fair  though 
serious  conclusion  that  complete  reorgani- 
zation of  the  administration  of  the  Flood 
Control  District  is  the  only  basic  solution 
of  this  large  problem.  There  should  enter 
into  such  conclusion  no  element  of  preju- 
dice and  it  should  be  devoid  entirely  of 
personalities.  Bitterness,  prejudice,  unfair 
statements,  half  truths  and  mere  implica- 
tions do  not  lend  themselves  to  a  judicial 
conclusion,  but  we  are  dealing  with  a  seri- 
ous subject.  Each  voter  is  a  trustee  of  his 
own  and  others'  rights  in  such  matters,  and 
especially  is  this  of  interest  and  perhaps  a 
larger  duty  to  those  who  are  technically 
trained  and  who  understand  how  to  dem- 
onstrate rather  than  guess  in  such  pro- 
ceedings. 


Grange  President  Makes  Taxation  Economy 

Plea — Advises  Scrutiny  of  Bond  Proposals 

The  Tax  Digest  is  obligated  to  Geo.  R.  Harrison,  Master  of  the  State  Grange,  for 
the  manuscript  of  his  address  before  the  54th  Annual  Convention  of  the  Grange  at  San 
Jose,  Oct.  19,  1926.  His  position  coincides  with  that  of  California  Taxpayers'  Associa- 
tion.   His  address  in  full  was: 

By  GEORGE  R.  HARRISON 
Master,  California  State  Grange 


The  Grange  in  California  today  occupies  a  posi- 
tkm  of  importance  and  influence  entirely  out  of 
aD  proportion  to  its  membership.  This  place  has 
been  achieved  and  may  be  maintained  only  by  the 
posseasion  of  a  broad  knowledge  of  public  affairs, 
by  dispassionate  and  calm  consideration  of  agri- 
cohore's  problems,  and  by  the  adoption  of  a 
courageous  and  forward  looking  policy  of  SER- 
VICE, not  only  toward  those  engaged  as  we  are  in 
fanning,  but  all  of  the  other  industrial  and  com- 
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remember  that  they  are  a  part  of  this  great  com- 
monwealth and  that  their  reasonable  well  being 
is  necessary  for  the  best  interests  of  all  of  the 
citizens  of  California,  but  in  working  out  OUR 
destiny  we  must  not  forget  the  rights  and  necessi- 
ties of  others. 

Within  the  last  year,  our  membership  has  shown 
a  substantial  increase,  and  this  has  come  about 
almost  without  effort  upon  the  part  of  our  state 
organization.      We    believe,    however,    from    the 
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the  state  where  we  at  present  have  no  local  units, 
that  during  the  coming  year  we  should  make  an 
effort  to  organize  subordinate  granges  in  those 
places  where  grange  interest  is  keenly  aroused  and 
a  definite  demand  being  made  for  grange  sen-ice. 

The  farmers  of  California,  in  common  with 
those  of  the  other  states  of  America,  have  upon 
many  commodities  and  in  a  great  number  of 
widely  separated  localities,  suffered  an  inadequate 
financial  return  as  a  result  of  the  sale  of  this 
year's  crops.  Our  present  system  of  distribution 
of  farm  products  is  antequated  and  wasteful. 
The  fact  that  only  about  one-third  of  the  con- 
sumer's dollar  ever  reaches  the  farmer  producer 
proves  this.  In  the  interest  of  both  producer  and 
consumer  the  system  of  distribution  must  be 
largely  revised. 

Cooperative  marketing  organizations,  if  prop- 
erly administered,  will  greatly  help,  but  agricul- 
tural finance  must  also  be  considered  as  a  matter 
of  primary  importance.  Whatever  is  done  to 
remedy  the  defects  of  the  system  of  distribution 
of  agricultural  products  and  the  financing  the 
movement  of  them  to  retail  stores,  must  be  worked 
out  only  after  a  calm  consideration  of  as  many 
of  the  pertinent  facts  as  a  comprehensive  research 
can  ascertain. 

The  recent  publications  of  the  economic  re- 
search division  of  the  U.  S.  Department  of  Agri- 
culture show  that,  in  the  six-year  period  1920- 
1925,  the  farmers  of  America  earned  about  one 
half  of  one  per  cent  net  upon  their  investments. 

The  reward  for  labor  and  managerial  services 
of  the  farm  operators  of  this  nation  during  this 
period  averaged  slightly  less  than  $500  per  year. 
During  these  six  years  die  investment  of  the  farm- 
ers of  this  nation  suffered  a  shrinkage  of  perhaps 
seventeen  billion  dollars  or  about  20  per  cent. 

From  the  peak  post-war  prices  of  1919  the  value 
of  farm  products  raised  annually  (at  the  ranch) 
have  declined  over  three  billion  dollars  or  approx- 
imately 20  per  cent. 

The  taxes  paid  by  the  operator  upon  his  invest- 
ment in  farm  property  take  over  twice  the  portion 
of  his  net  return  which  was  required  to  meet  this 
charge  in  1919.  So  much  for  the  national  situa- 
tion of  Agriculture  today. 

If  we  look  into  the  facts  as  they  are  reflected 
by  statistics  covering  California  only,  we  may  be 
surprised  to  find  that,  while  the  value  of  farm 
products  in  the  United  States  increased  during  the 
period  1913-1924  but  60  per  cent,  those  of  this 
state  increased  over  250  per  cent.  California's 
farmers,  in  the  aggregate,  today  are  cultivating 
intensively  but  little  more  land  than  they  did  forty 
years  ago,  but  their  individual  acreage  so  used 
has  declined  about  66  per  cent  within  this  time. 

Our  California  farm  operators  who  have  in- 
creased in  number  about  225  per  cent  during  the 
last  forty  years,  have  gradually  taken  the  land 
which  once  produced  the  great  staple  crops  and 
have  put  it  into  the  raising  of  the  agricultural 
specialties  for  which  this  state  is  so  famous.  This 
very  development,  however,  has  added  to  their 
indirect  burdens.  From  the  figures  furnished  by 
our  state  comptroller  we  find  that  during  the  ten- 
year  period  1914-1924  the  assessed  valuation  of 
property  outside  of  our  incorporated  cities  and 
towns  increased  about  93  per  cent,  as  against 
only  66  per  cent  for  inside  property. 

Dtinnor    tli#»    i>i1#>ven-vear    oeriod    1914-1925    the 


expenditures  of  the  state  of  California   and  it 
political    subdivisions    increased    about    285 
cent,  the  outstanding  bonds  increased  about  1< 
per  cent  and  the  creation  of  new  wealth  inci 
about  120  per  cent. 

These  figures  seem  unquestionably  to  show  thi 
our  farmers  cannot  escape  carrying  a  very  mi 
larger  portion  of  any  increase  in  taxation 
their  earning  power  justifies.    Farmers  everywhei 
labor  under  the  fundamental  disability,  as  do 
other  producers  of  primary  wealth,  of  being  ui»>| 
able  of  passing  on  practically  any  of  their  tax< 
This  disability  perhaps  is  most  accurately  reflectei 
in  the  figures  published  by  our  Federal  Depai 
ment   of  Agriculture,   which   show  that   the  m. 
earnings  of  our  average  farm  operator  have  dcwl 
olined  about  30  per  cent  since  1919,  while  oarf 
factory   workers   are   enjoying   returns    for   their 
labor   practically   equal   to   those   peak   post-war 
years. 

That  taxation  has  outrun  all  bounds  of  reason 
in  this  state  may  easily  be  shown  by  considering 
certain  districts.  Perhaps  the  worst  of  any  sec* 
tions,  from  an  agricultural  viewpoint,  is  that 
around  Blythe  in  Riverside  County.  There  in  the 
Palo  Verde  District  the  rate  is  about  36  per  cent 
on  an  assessed  valuation  supposed  to  be  about 
one-third  the  value.  As  a  matter  of  fact  under 
such  a  frightful  tax  burden  this  year  about  one- 
third  of  the  taxes  are  going  delinquent.  The 
county  of  Riverside,  whicii  is  essentially  a  farm* 
ing  district  as  far  as  its  development  has  gone, 
has  shown  a  growth  in  tax  delinquency  starting  at 
5  per  cent  in  1918  and  increasing  to  11  per  cent 
in  1925.  A  lack  of  time  forbids  the  citing  of 
other  instances  of  economic  suicide  via  the  tax 
route.  The  recent  organization  of  a  state-wide 
Taxpayers  Association  in  California,  in  ¥rhich  it 
is  hoped  that  our  farmers  will  actively  function,  is 
a  most  encouraging  sign  that  some  groups  other 
than  agriculture  are  becoming  awakened  to  the 
alarming  tendency  of  ever  increasing  public  ex- 
penditures and  the  expansion  of  governmental 
activities  along  lines  imdreamed  of  by  the  found- 
ers of  this  nation. 

Battle  of  the  Grange 

The  battle  of  the  Grange  in  this  state  today  is 
upon  the  identical  ground  and  for  the  same  pur- 
pose which  consumed  the  attention  of  its  found- 
ers  in  California  over  half  a  century  ago.  Either 
farming  as  a  means  of  earning  a  livelihood  must 
come  upon  a  permanent  parity  with  other  industry 
and  commerce,  or  those  who  produce  the  food 
and  clothing  of  the  human  race  from  the  soil 
must  sink  (as  they  always  have  done  in  the  past) 
to  the  lowest  stratum  of  organized  society,  and 
the  American  Farm  Home,  as  we  have  known  iu 
become  a  memory! 

Let  us  accept  the  gage  of  battle  and  at  once 
resolve  that  all  of  those  measures  which  are  today 
before  the  electors  of  this  state  upon  the  baUot 
will  be  carefully  scrutinized  by  us  and  those 
which  would  further  increase  the  economic  dis- 
advantage of  our  farmers  shall  suffer  overwhelm- 
ing defeat  at  the  November  election.  Our  State 
Grange  Lecturer  has  caused  a  statement  of  facts 
upon  each,  which  is  of  great  interest  to  us  farm- 
ers, to  be  broadcasted  through  the  September 
issue  nf  niir  Stntp  Oran£r<^  Bulletin,  tn  the  nmMf 
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offioeis  of  every  grange  within  California.  We 
hope  that  you  have  followed  the  admonition  of 
our  State  Lecturer  and  that  you  have  read  these 
carefoDy  prepared  statements,  in  your  grange 
meetings.  You  may  be  interested  to  know  that 
the  other  state-wide  farm  organizations  of  Califor- 
nia followed  a  similar  course,  with  the  result  that 
these  amendments  and  legislative  proposals  which 
affect  us  fanners  will  have  been  discussed  in  over 
lOOO  farm  meetings  in  this  state  before  the  day 
of  the  election  on  November  2. 

In  conclusion,  let  us  not  forget  that  any  pro- 
posal which  calls  for  increased  taxation  ^ould 
be  looked  upon  with  great  suspicion  as  being 
inimical  not  only  to  our  interests  but  to  those  of 
the  citizens  of  the  state  as  a  whole  at  this  time, 
and  that  any  effort  to  increase  exemption  from 
taxation  must  be  combatted  by  us  with  every 
means  within  our  power.  In  this  movement  we 
are  allied  with  the  other  farm  organizations  of 
California. 

Let  every  member  see  to  it  that  the  Grange 
declares  ONLY  for  true  agricultural  principles 
and  then  throws  all  the  weight  of  its  influence 
to  enlist  every  farmer  in  this  state  to  the  support 
of  a  CONSTRUCTIVE  program,  and  to  win  also, 
because  of  its  justice  and  necessity,  the  approval 


of  all  right  thinking,  fair  minded  and  patriotic 
men  and  women,  all  true  Americans,  regardless 
of  race  or  place  of  birth.  Let  us  all  diligently 
labor  for  the  good  of  Mankind,  our  Country  and 
our  Order. 


Petaluma  Grange  Commends 
the  Association 

At  the  meeting  of  the  Petaluma  Grange, 
after  considerable  discussion  relative  to 
matters  of  taxation  in  this  county,  the 
grange  by  motion  unanimously  commended 
the  California  Taxpayers'  Association  and 
its  president,  A.  C.  Hardisdn,  in  sending 
into  this  county  the  research  men  and  ta\ 
councilor  who  made  a  thorough  investiga- 
tion of  this  county's  affairs  and  who  have 
already  submitted  their  preliminary  report 
to  the  County  Board  of  Supervisors.  The 
final  report  will  be  submitted  within  the 
next  few  weeks. — Petaluma  Courier. 


Industrial  Council  Endorses  Economy 

In  All  Appropriations  By  Legislature 


A  policy  of  conservative  and  careful  ex- 
penditure of  the  public  funds  to  encourage 
the  further  development  of  California,  was 
endorsed  by  the  California  Industrial 
Council,  which  met  in  its  sixth  conference 
at  Oakland  Sept.  26.  A  resolution  adopted 
by  the  Council  was  as  follows: 

WHEREAS,  The  development  of  California  will 
be  encouraged,  the  prosperity  of  its  citizens  will 
be  increased,  and  the  attractiveness  of  the  Com- 
monwealth to  men  and  capital  now  beyond  its 
borders  will  be  enhanced  in  direct  ratio  vrith  the 
maintenance  of  a  fair  and  equitable  system  of 
State  Taxation,  subject  to  the  least  possible 
diange,  and  with  adherence  to  a  policy  of  con- 
servative and  careful  expenditure  of  public 
funds,  therefore  be  it 

RESOLVED,  That  the  Advisory  Committee  of 
the  California  Industrial  Council  earnestly  urges 
the  members  of   the  next   State  Legislature   to 


reject  any  and  all  proposals  for  changes  in  the 
present  tax  laws  of  the  State  which  would  result 
in  unfair  or  unjust  levying  of  taxes  on  one  or 
more  classes  of  property  to  the  advantage  of 
other  classes  of  property;  and  the  Advisory  Com- 
mittee expresses  the  profound  hope  that  said 
State  Legislature  during  its  next  session  will 
refuse  appropriations  for  all  unnecessary  pur- 
poses, and  hold  all  appropriations  made  to  mini- 
mum sums  necessary  to  meet  reasonable  require- 
ments. 

The  Council  also  voted  to  oppose  the 
$500,000,000  water  and  power  bond  act 
proposed  under  initiative  for  the  Nov.  2 
election. 

At  the  meeting  in  Oakland,  Vance  H, 
Evans,  executive  secretary,  California  Tax- 
payers' Association,  spoke  on  the  purposes- 
of  the  Association,  and  took  an  active  part 
in  the  proceedings  of  the  day. 


National  Tax  Association  to  Meet  In  Philadelphia 


The  National  Tax  Association  of  the 
United  States  will  meet  in  the  19th  an- 
nual conference  in  Philadelphia,  Nov.  15 
to  19,  with  headquarters*  at  the  Benjamin 
Franklin  Hotel.    Governor  Gifford  Pinchot 

and  Mayor  W.  Freeland  Kendrick  will 
speak.  Papers  will  be  read  by  various  tax 
experts,  among  whom  will  be  C.  E.  Amey, 
Jr.,  executive. secretary.  Federation  of  Tax- 


payers' Associations  of  the  State  of  Wash- 
ington, on  "Suggestion  for  the  Control  of 
Public  Expenditures,"  and  Ray  L.  Riley, 
State  Controller  of  California,  on  "The 
Elimination  of  the  State  Levy  on  Property 
as  a  Part  of  the  Tax  Program,  from  a  Cali- 
fornia Standpoint." 

Dr.  Johnson  and  Prof.  Vandegrift  will 
represent  California  Taxpayers'  Associa- 
tion. 


178 


The  Tax  Digest 


NOVEMBEB, 


Widows  and  Children  to  Pay  Because  Foreign 

Securities  and  Solvent  Credits  Were  Not  Listed 


In  an  interview,  Ed  W.  Hopkins,  as- 
sessor of  Los  Angeles  County,  speaking  of 
the  new  personal  property  law — the  for- 
eign securities  and  solvent  credits  taxation 
law — said: 

The  only  objection  I  have  heard  is  from  those 
persons  who  did  not  file  their  statements.  It  is 
rather  sad  to  know  that  many  men,  and  there  are 
hundreds  of  them  who  have  died  since  the  first  of 
July  and  have  exposed  their,  holdings  througji 
inventories  filed  of  their  estate,  did  not  realize 
the  importance  «>f  listing  their  holdings,  and  now 
the  widows  and  children  are  compelled  to  pay 
fourteen  times  as  much  in  taxes  as  they  would 
have  had  to  pay  had  this  class  of  property  been 
properly  listed  to  the  assessor  along  with  their 
other  holdings. 

Mr.  Hopkins  was  asked  to  give  a  general 
survey  of  the  operation  of  the  foreign  se- 
curities and  solvent  credits  law,  and,  in 
addition  to  the  foregoing,  said: 

The  operation  of  the  law  this  year  was  a  great 
success,  notwithstanding  the  fact  that  the  com- 
bined net  assessed  value  of  solvent  credits  and 
stocks  and  bonds  was  under  that  of  last  year. 

It  appears,  so  far  as  the  solvent  credits  were 
concerned,  that  the  law  was  little  understood. 

Many  financiers  and  lawyers  expressed  surprise 
that  solvent  credits  were  included  in  the  provi- 
sions of  the  law,  yet  that  is  the  fact.  We  did 
lose  in  valuation  on  solvent  credits.  Heretofore, 
the  solvent  credits  that  we  have  assessed  have 
been  obtained  principally  from  business  houses 
whose  books  we  had  an  opportunity  to  examine. 
Practically  all  others  escaped,  and  it  was  working 
a  hardship  upon  the  few  from  whom  we  had 
exacted  this  assessment. 

I  believe,  however,  and  it  has  been  the  history 
of  similar  laws  in  other  states,  that  this  item  will 
gradually  increase  year  by  year,  and  within  four 
years,  before  I  finish  my  next  term,  that  I  will 
get  at  least  ten  times  as  much  valuation  out  of 
this  class  of  property  as  we  did  prior  to  the 
enactment  of  the  new  law. 

With  foreign  stocks  and  bonds,  the  report  is 
very  much  better.  Last  year,  in  round  numbers, 
the  assessed  valuation  of  this  class  of  property 
was  $17,000,000.  This  year  it  has  reached  over 
$26,000,000.  I  am  speaking  now  of  net  assessed 
values,  and  not  gross  values.  We  had  the  splen- 
did co-operation  of  the  different  stock  and  bond 
houses,  as  well  as  some  of  the  financial  companies. 
Elach  year,  I  am  sure,  this  valuation  will  be  in- 
creased as  the  provisions  of  the  law  become  better 
known. 

The  new  law  has  had  a  good  effect  on  people 
who  had  heretofore  claimed  a  residence  in  other 
parts  of  the  United  States,  although  this  was  in 
fact  actually  their  residence.  I  could  cite  several 
very  notable  persons,  but  do  not  care  to  mention 
names.  I  feel  that  the  law  is  a  great  success.  It 
has  given  the  owners  of  these  classes  of  securities 
a  much  better  feeling  toward  the  State,  and  in 
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the  future  many  of  the  very  rich  men  of  the  Emsll 
who  expect  and  intend  to  make  this  State  their  | 
residence  will  bring  with  them  all  of  their  securi- 
ties and  make  this  their  legal  residence. 

I  trust  that  the  Legislature  will  not  diange  the  I 
law  in  any  particular.  At  the  State  Assessors* 
Association  this  year  there  was  no  complaiiic| 
about  the  law,  and  aU  seemed  satisfied. 

California  Taxpayers*  Association  ur| 
all  citizens  to  make  full  return  of 
foreign  securities  and  solvent  credits  uni 
the  operation  of  this  new  law,  which  pi 
vides  that  such  property  shall  be 
at  7  per  cent  of  its  value,  instead  of  at 
per  cent  of  its  value,  as  is  done  on 
average     in     assessing     other     pro] 
throughout  the  State  of  California, 
assessed  value  of  7  per  cent,  the 
tax  rate  is  applied,  so  that  those  who 
due  return  and  observe  the  law,   pa] 
actual  taxes  only  one-fourteenth  as 
as  they  are  required  to  pay  if  they  do 
make  the  return  to  the  assessor  of 
property  and  it  is  discovered  by 
sessor,  as  is  the  case  in  many  insi 
When  he  discovers  such  property  nof^ 
turned  to  the  assessor,  he  is,  under  the 
compelled  to  assess  it  at  100  per  cent 
the  tax  rate  applies  thereon. 

California  Taxpayers'  Association 
out  100,000  digests  of  the  law  through' 
vestment  bankers,  bond  houses  and 
companies,  and  there    was    extensive 
planation  of  the  law  in  the  newspapei 
well  as  in  The  Tax  Digest. 

The  striking  feature  of  Mr.  Hopkins*' 
terview  is  that  the  death  of  many  oil 
has  disclosed  foreign  securities  and  soh 
credits  which  had  not  been  listed  with 
assessor,  and  that  therefore  the  widows 
children  inheriting  estates  must  pay  ti 
teen   times  as   great  sum   as  the 
would  have  paid  in  taxes  had  there 
proper  listing  of  the  property. 

It  is  encouraging  that  Mr.  Hopkins, 
has  had  such  wide  experience  in 
ment  and  whose  judgment  in  the  pi 
is  generally  accepted  as  sound,  regards 
operation  of  the  law,  on  the  whole,  as 
great   success,    and   predicts   that    by 
time  his  present  four-year  term  shall 
ended,  the  actual  return  from  Los  An{ 
county  in  tax  money  on  foreign  secu] 
and  solvent  credits  will  be  many 
much  as  it  was  before  the  law  was  pi 
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Federal  Tax  Facts 


In  1925,  the  amount  of  government  taxes  on 
the  Class  1  railroads  of  this  country  was  equiva- 
lent to  more  than  six  and  one-half  times  as  much 
gold  as  all  the  gold  mines  of  the  United  States 
and  its  possessions  produced  during  the  year. 
Since  1911,  railroad  cash  dividends  have  shown 
a  decrease  of  14  per  cent;  railroad  taxes  have 
increased  263  per  cent. 

During  the  fiscal  year  1924-25,  the  interest- 
bearing  debt  of  the  United  States  Government 
was  reduced  by  some  $827,000,000.  While  there 
were  certain  tax  reductions,  the  total  yield  of 
income  was  increased;  government  expenditures 
increased  a  little  over  one  per  cent.  During  this 
time,  the  Nation  reached  its  highest  annual  mark 
in  foreign  loans,  foreign  capital  issues  publicly 
offered  in  the  United  States  amounting  to  $1,382,- 
000,000. 

The  Department  of  Commerce  reports  that  the 
^'investment"  by  the  American  taxpayer  in  the 
foreign  trade  promotion  work  of  the  Department 
of  Commerce,  involving  an  annual  appropriation 
of  about  $3,000,000,  was  returned  more  than 
sixty-fold  during  the  fiscal  year  1925-26  by  the 
new  foreign  business  secured  for  individual  Ameri 
can  exporters  as  a  direct  result  of  the  assistance 
of  the  Bureau  of  Foreign  and  Domestic  Com 
merce. 

The  National  Industrial  Board  after  an  exhaus- 
tive study  of  government  cost,  states  that  8.1  per 
cent  of  the  income  of  the  American  people  goe^ 
to  Federal,  state  and  local  employes,  and  for 
public  charges.  In  other  words,  the  annual  cost 
to  each  non-government  worker  as  his  share  in 
support  of  government  expense  is  $126.  An 
other  startling  discovery  made  by  the  Board  is 


that  in  1924  the  amount  paid  to  government  em 
ployes  and  for  public  charges  was  37  per  cent  ol 
as  much  as  was  paid  in  wages  and  salaries  by  aD 
the  manufacturing  plants  of  the  country  the 
previous  year. 

Mitchell  B.  Carroll,  Division  of  Commercial 
Laws,  Department  of  Commerce,  reports  on  the 
"revised  System  of  Taxation  in  Italy."  It  is  a 
very  thorough  study  of  the  new  system  which 
abolishes  war  and  postwar  levies,  and  has  reduced 
direct  taxes,  with  alterations,  to  the  three  origi 
nal  levies  on  income  from  land,  buildings,  and 
movable  wealth,  superimposed  in  the  case  of  indi 
vi duals,  by  a  complementary  income  tax  with 
progressive  rates.  The  tax  of  15  per  cent  on 
dividends  has  also  been  abolished,  but  such  rev- 
enue is  subject  to  the  complementary  tax  when 
the  holder  is  resident  in  Italy. 

Walter  J.  Greenleaf,  Interior  Department,  Bu- 
reau of  Education,  has  compiled  statistics  show- 
ing that  $79,011,421,  or  51  per  cent,  of  the  total 
incomes  of  state  universities  and  colleges  in  the 
United  States  is  expended  for  salaries  and  wages; 
23  per  cent  for  materials  and  supplies;  14  per 
cent  for  lands  and  buildings,  and  4  per  cent  for 
equipment;  the  other  8  per  cent  goes  for  miscel- 
laneous expenses. 

Califomians  are  interested  in  the  fact  that  of 
all  state  universities  and  colleges,  the  largest 
amount  for  salaries,  $5^04,557,  was  expended  by 
the  University  of  California.  The  University  of 
Michigan  expended  the  largest  amount  for  sup- 
plies, California  ranking  second;  Michigan  ex- 
pended the  largest  amount  for  permanent  equip- 
ment. 


Tax  and  Economic  Truths 


A  reduction  of  the  number  and  forms  of  taxes 
will  do  more  to  bring  factories  into  town  than 
signboards  down  at  the  depot. — Loredrij  Ohio, 
JoumaL 

What  observer  of  government  in  action  expects 
a  tax  law  to  bear  no  marks  of  politics?  Too 
often,  everybody  concerned  in  the  making  of 
such  a  law  plays  politics. — Ohio  State  Journcd, 

Taxes,  unless  confiscatory,  must  come  out  of 
annual  income  or  net  production.  The  smaller 
the  amount  taken  in  taxation,  the  greater  the 
amount  left  for  the  taxpayers'  own  use  and  the 
greater  the  amount  that  is  likely  to  be  added 
to  the  productive  capital  of  the  country.  The 
amount  of  capital  available  for  productive  enter- 
prises has  a  direct  bearing  on  the  prosperity  of 
a  country  with  large  undeveloped  resources. — 
Canadian  Taxation. 

President  Coolidge  before  Federal  Budget  Con- 
ference: 

The  Federal  Government  has  strayed  far  afield 
from  its  legitimate  business.  It  has  trespassed 
upon  fields  where  there  should  be  no  trespass. 
If  we  could  confine  our  Federal  expenditures  to 
the  legitimate  obligations  and  functions  of  the 
Federal  Government,  a  material  reduction  would 
be  apparent.     But  far  more  important  than  this 


would  be  its  effect  upon  the  fabric  of  our  con- 
stitutional form  of  government,  which  tends  to 
be  gradually  weakened  and  undermined  by  this 
encroachment.  The  cure  for  this  is  not  in  our 
hands.  It  lies  with  the  people.  It  will  come 
when  they  realize  the  necessity  of  state  assump- 
tion of  state  responsibility. 

It  will  come  when  they  realize  that  the  laws 
under  which  the  Federal  Government  hands  out 
contributions  to  the  states  is  placing  upon  them 
a  double  burden  of  taxation.  Federal  taxation  in 
the  first  instance  to  raise  the  moneys  which  the 
government  donates  to  the  states,  and  state  tax- 
ation in  the  second  instance  to  meet  the  extrava- 
gance of  state  expenditures  which  are  tempted  by 
the  Federal  donation. 

The  Chief  Executive  may  preach  economy,  but, 
unless  the  people  in  the  service  practice  it,  the 
preaching  is  in  vain.  There  are  still  reductions 
to  be  made.  There  are  yet  wastes  to  be  elimi- 
nated.  I  expect  you  to  prosecute  a  campaign 
of  relentless  economy  to  that  end. 


Sacrifices  will  be  required.  I  want  to 
the  sacrifices  of  those  who  are  charged  with 
the  expenditure  of  the  money  of  the  government 
somewhat  commensurate  with  the  sacrifices  that 
have  to  be  made  in  the  home  by  the  taxpayers 
who  furnish  the  money  for  government.'* 
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Happenings  of  the  Month 


'T'  HE  Apostle  Paul  said:    "I  am  a  citizen 

of  no   mean   city."     Lilcewiae,   C.   C. 

Young,  who  on  January  third  was  inducted 

into  office,  could  say  in  pardonable  pride: 

"I  am  now  the  Governor  of  no  mean 
Commonwealth!  A  Sovereignty  of  more 
than  150,000  square  miles  of  area — thir- 
teen and  a  half  times  the  area  of  Belgium, 
three  times  the  area  of  England,  three- 
fourths  the  area  of  France,  and  almost  the 
area  of  Germany.  A  Commonwealth  which 
for  three-fourths  of  a  century  has  been  of 
the  United  States.  A  Common  wealth,  the 
history  of  which  runs  back  nearly  four  cen- 
turies to  when  Cabrillo  landed  on  Califor- 
nia ghores  in  1543.  A  Commonwealth  with 
four  and  a  half  millions  of  population." 

Thus  he  might  speak,  as  doubtless  he 
thought,  when  he  took  over  from  the  cap- 
able hands  of  Friend  W.  lUchardson  the 
gubernatorial  authority  at  Sacramento. 

!t  b  not  a  trivial  event  when  California 
changes  Governors.  It  means  the  transfer 
of  large  powers.  Equally,  it  means  on  the 
Governor's  part  the  assumption  of  large 
responsibilities.  An  elected  and  inaug- 
urated Chief  Executive  resembles  not  at  all 
a  citizen  as  a  candidate.  Then  he  was 
asking  of  the  voters.  Now  he  must  re- 
lura  something  to  the  voters — redeem  his 
pledges,  or  be  false  to  all  standards  of 
iociologic  and  political  decency. 

The  Pasadena  Star-News  thus  states  the 
proposition:  "Governor  Young  has  out- 
lined a  forward-looking,  constructive,  busi- 
nesslike program,"  and  goes  on  to  com- 
Diend  the  Governor  for  pledging  the  square 
deal  for  all  legitimate  business. 


A  LL  this  is  pertinent  to  these  columns 
^^  because  in  his  inaugural.  Governor 
Young  made  several  specific  references  to 
taxation  and  administrative  issues  which 
are  vital. 

We  accept  the  Governor's  purpose  as 
commendable,  and  as  based  on  his  concep- 
tion of  that  which  would  make  for  the 
public  weal.  He  is  an  honorable  man,  and 
a  patriot. 

'T'HE  Governor  has  announced  his  poii- 
^  cies.  Let  us  at  the  moment  concern 
ourselves  with  only  those  which  are  basic. 
Governor  Young  declared  for  "an  econom- 
ical administration,"  the  creation  of  a  com- 
mission to  examine  California's  taxation 
system,  "consolidation  of  various  groups 
of  independent  boards  and  commissions." 
"unification  of  governmental  functions.'" 
and  "the  creation  of  a  Governor's  cabinet 
or  Council,  composed  of  heads  of  depart- 
ments who  shall  meet  regularly  with  the 
Governor  to  discuss  the  various  problems 
confronting  the  State." 

!n  so  far  as  concerns  unification,  consoli- 
dation and  a  Governor's  Cabinet,  these  pro- 
posals are  almost  exactly  what  Frank  0. 
Lowden  as  Governor  of  Illinois  during  the 
war  proposed,  and  finally  made  actual  a? 
shown  by  Gov.  Lowden  in  THE  TAX  DI- 
GEST of  November,  1925,  page  33.  They 
resemble  that  which  is  laid  down  as  its 
objective  by  the  New  York  non-partisan 
commission  on  state  governmental  reorgan- 
ization, a  statement  on  which  appeared  in 
THE  TAX  DIGEST  of  February,  1926. 
page  57. 
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nPHESE  declarations  are  important,  Cali- 
'^  fornia,  in  common  with  many  if  not 
most  of  the  States,  has  multiplied  these 
boards  until  government,  in  some  respects, 
has  become  just  one  state  board  action 
after  another,  often  to  the  point  of  inef- 
ficiency by  reason  of  too  great  complexity 
and  sometime  perhaps  meddling. 

If  a  simpler,  more  unified  form  of  gov- 
ernment be  devised,  if  the  trouble  be  at- 
tacked at  its  root,  if  thereby  waste,  useless 
expenditure  of  the  taxpayers'  money,  and 
unnecessary  interference  with  the  legiti- 
mate freedom  of  private  eflfort  be  lessened, 
the  realization  of  Governor  Young's  reor- 
ganization proposals  will  be  immensely 
beneficial  to  California. 

Governor  Lowden,  largely  through  reor- 
ganization, actually  reduced  Illinois  taxes 
during  the  war,  when  other  states  were  car- 
rying a  heavier  tax  burden. 

Reorganization  alone,  if  done  wisely, 
would  enable  tax  reduction,  besides  increas- 
ing governmental  efficiency.  There  is  there- 
fore no  ground  for  claiming  that  neces- 
sarily taxes  in  this  state  need  be  increased, 
either  in  their  rates  or  volume.  They  can 
be  reduced — and  reorganization  supplies 
the  opportunity. 

/^NE  measure — uniform  budgeting  by 
^^  political  subdivisions  —  will  aid  to- 
wards economy.  A  bill  for  an  act  provid- 
ing for  such  budgeting  by  counties  has 
been  drafted  by  California  Taxpayers'  As- 
socation  through  the  Tax  Counselor,  M.  D. 
Lack,  and  has  been  introduced  in  the  Legis- 
lature by  Senator  Frank  S.  Boggs,  of  the 
Tenth  Senatorial  District,  Stockton. 

This  bill  has  been  most  carefully  drawn, 
has  been  approved  by  the  Board  of  Direc- 
tors, and  should  be  enacted.  The  text  of 
the  bill  is  to  be  found  on  Page  64  et  seq. 
of  this  issue. 

It  is  commended  to  the  attention  of  the 
Governor  and  the  members  of  the  Legis- 
lature. 


M 


AY  the  new  Chief  Magistrate  prosper; 
may  he  perform  so  that,  through  the 
four  years  of  his  incumbency,  he  can  hold 
as  he  now  has  the  kindly  thought  of  the 
people  of  California. 

'T'HE  TAX  DIGEST  issues  this  month 
'^^  from  its  new  quarters — Suite  775,  Sub- 
way  Terminal    Building — and    invites   all 


taxpayers  and  especially  the  members  of 
the  Press,  to  call.  They  will  find  Califor- 
nia Taxpayers'  Association  in  much  larger 
quarters,  every  square  foot  in  intensive 
use,  and  every  member  of  the  staff  gen- 
uinely busy.  A  year  ago,  the  Headquar- 
ters staff  numbered  six ;  today,  twenty ;  and 
it  has  not  yet  attained  full  growth.  Besides, 
there  are  a  dozen  well  organized  local 
county  committees,  and  another  dozen  will 
be  organized  in  the  immediate  future. 

Eventually  each  of  the  58  California 
counties  will  have  its  local  committee. 
There  is  encouraging  news  from  the  field, 
and  efficient  work  of  organization. 

The  work  of  research  goes  on,  too,  with 
increasing  efficiency,  and  will  during  1927 
be  greater  than  ever  before.  Several  im- 
portant surveys  will  be  made  during  the 
year. 

From  the  Department  of  Tax  Counsel- 
ling, communities  are  receiving  valuable 
assistance.  This  is  in  the  nature  of  "fol- 
low up"  work,  to  crystallize  and  apply 
practically  the  results  of  surveys  by  the 
Research  Department. 

A  new  department  has  lately  been  added 
to  THE  TAX  DIGEST  activities.  Fred  D. 
Fenn  has  taken  hold  vigorously  of  promot- 
ing the  circulation  of  the  magazine,  and  is 
getting  results. 

'T'HE  members  of  the  staff  have  lost  no 
^  time  in  squaring  away  for  a  year  of 
better  work  in  1927  than  in  1926,  fruitful 
as  1926  was.  The  original  high  purpose 
of  the  Association  was  again  clarified  for 
the  staff  when,  at  holiday  time.  Dr.  John- 
son re-stated  the  one  motivating  thought — 

To  induce  a  reduction  of  taxes  for  all 
taxpayers  of  California,  large  and  small; 
to  pull  no  special  interest  chestnuts  from 
the  fire;  and  to  labor  for  efficiency  of  gov- 
ernment. 

A  "long  pull,  a  strong  pull,  and  a 
pull  all  together,"  is  the  slogan,'  and  it  is 
exemplified  by  every  member  of  the  staff, 
by  unity  and  intensive  individual  effort  for 
the  common  good — "7^0  put  more  sense  in 
the  California  Tax  Dollar,'^ 

\T7  E.  MORGAN,  assistant  State  Supcr- 
^^  *  intendent  of  Public  Instruction, 
writes  from  Sacramento:  "Our  attention 
has  been  called  to  the  report  made  under 
your  direction  concerning  elementary 
schools  in  Sonoma  County,  and  published 


in  THE  TAX  DIGEST.  This  study  has 
been  commended  to  me  as  one  containing 
valuable  data  on  unionization.  I  would 
like  a  number  of  copies  of  this  report." 

THROOP  MEMORIAL  CHURCH,  Pasa- 
dena,  conducted  a  course  of  eight 
"Citizenship  Lectures,"  from  Dec.  5  to  Jan. 
30.  0/  the  eight  subjects,  six  were  on  tax- 
ation. The  lecfiire  on  Dec.  19  was  by  Prof. 
Rolland  A  Vandegrift,  Director  of  Re- 
search, California  Taxpayers'  Association, 
on  "Costs  and  Methods  of  Financing  Pub- 
lic Improvements."  The  subject  of  tax- 
ation is  taking  powerful  hold  on  the  public 
imagination.  The  fact  that  a  well-conduct- 
ed church  such  as  Throop  Memorial  gives 
such  marked  attention  to  it,  is  significant, 
indeed.  It  is  in  a  large  degree  the  topic  of 
the  day  in  California  and  throughout  the 
Nation. 

JF.  GRAHAM,  principal,  Lemore  Union 
*  High  School,  manifests  interest  in  the 
recent  article  in  THE  TAX  DIGEST  on 
"Better  Education  for  Sonoma  County 
Youth  at  Less  Cost,"  and  requests  a  copy 
of  the  full  Sonoma  County  report  of  Cali- 
fornia Taxpayers'  Association.  Mr.  Graham 
is  one  of  many  who  have  shown  keen  in- 
terest in  the  Sonoma  County  survey,  which 
has  gained  fame  as  a  good  work  of  re- 
search, based  on  the  construclive  thought 
of  economy  in  government  with  increased 
govemmental  efficiency — or,  in  brief,  "get- 
ting more  sense  in  the  California  tax 
doUar." 

pALIFORNIA  TAXPAYERS'  ASSOCI- 
^  ATION  has  received  from  F.  N. 
Fletcher,  Director,  Nevada  Taxpayers'  As- 
sociation, National  Bank  Building,  Reno, 
a  request  for  the  Sonoma  County  report 
Number  Two,  Mr.   Fletcher  writing:      "I 


hope  the  (Nevada I  Legislature  will  make 
it  possible  to  have  some  such  work  done 
in  Nevada,  and  shall  use  your  reports  be- 
fore committees  on  education  to  show  what 
should  be  done." 

'T'HE  National  Education  Association  of 
■'■  the  United  Stales  is  reaching  across  the 
continent  for  the  research  material  of  this 
Association.  John  K.  Norton,  Director, 
writing  from  the  Education  Association's 
headquarters  at  1201  Sixteenth  St.,  Wash- 
ington, D,  C,  says: 

"We  have  just  received  copies  of  the 
survey  recently  completed  by  your  Re- 
search Department,  dealing  with  Second- 
ary Education  in  Sonoma  County,  and  ap- 
preciate your  kindness  in  keeping  us  in 
touch  with  this  material.  We  will  look 
forward  to  receiving  copies  of  additional 
surveys  which  are  prepared  by  your  or- 
ganization on  the  subject  of  education." 

QOV.  JOHN  HAMMILL  of  Iowa  has 
^-^  asked  and  received  from  the  Research 
Department,  taxation  information  relating 
to  California  and  other  states.  The  request 
is  one  result  of  contacts  at  the  National 
Tax  Conference  in  Philadelphia  when  Cali- 
fornia Taxpayers'  Association  was  repre- 
sented by  Dr.  Milbank  Johnson,  chairman 
of  the  Board,  and  Prof.  R.  A  Vandegrift, 
Director  of  Research.  By  the  way,  they 
brought  home  some  compliments  by  emi- 
nent national  taxation  authorities  for  THE 
TAX  DIGEST,  as  "the  best  taxation  maga- 
zine in  the  world — the  one  which,  while 
technically  accurate,  translates  taxation 
into  human  terms  understandable  to  the 
man  in  the  street." 

'T'HE  national  debt  was  reduced  $1,173,- 
■'■  504,301.08  during  the  calendar  year 
1926.      Under  Secretary   of  the  Treasury 
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G,  B.  Winston  estimates  that  the  current 
fiscal  year  ending  June  30,  1927,  will  show 
a  surplus  of  $383,000,000.  The  Index, 
published  by  the  New  York  Trust  Com- 
pany, discussing  the  question  of  the  proper 
euid  the  possible  ways  of  disposing  of  sur- 
pluses, lays  down  a  principle  in  the  form 
of  the  following  observation  which  is  worth 
careful  consideration:  ^^T'ax  reduction  ap- 
plies not  to  one  year,  but  to  every  year 
after  its  adoption.  Surplus  is  a  casual 
happening,  occurring  in  one  year  and  not 
in  another.  A  loss  of  revenue  which  could 
be  easily  sustained  in  the  fiscal  year  1927 
might  result  in  putting  the  budget  in  the 
red  in  1929  and  require  the  imposition  of 
additional  taxation." 

pROMISE  of  economies  in  the  construc- 
^  tion  of  flood  control,  water  storage  and 
irrigation  dams  is  held  out  by  the  experi- 
ments made  at  Stevenson  Creek,  near 
Fresno.  The  Engineers'  Foundation  con- 
ducted the  experiment — the  construction  of 
a  dam,  to  test  the  flexibility  and  resistance 
strength  of  concrete.  The  dam  is  140  feet 
at  the  top  and  60  feet  in  height.  At  the 
base  it  is  only  seven  and  a  half  feet  thick, 
and  at  the  30-foot  level  it  was  thinned  to 
two  feet,  which  thickness  was  maintained 
For  the  remaining  30  feet  to  the  top.  The 
dam  was  built  without  reinforcing  steel.  It 
was  expected  that  the  dam  would  break. 

The  experiment  was  to  determine  at  what 
stage  of  water  pressure  the  break  would 
occur.  But  the  dam  did  not  break.  Not 
even  when  there  was  a  flood  which  poured 
over  the  top  of  the  dam  was  it  injured. 

Prof.  Charles  D.  Marks  of  Stanford  Uni- 
versity is  chairman  of  the  committee  of 
sngineers  which  conducted  the  experiments. 

The  cost  of  the  dam,  SI  10,000,  was  met 
by  various  power  companies,  bankers,  en- 
gineers and  technical  bodies.  It  is  pro- 
posed to  raise  the  dam  to  a  100-foot  height, 
to  continue  the  experiment. 

It  is  an  experiment  of  immense  value 
to  the  world,  and  the  taxpayer  is  interested, 
inasmuch  as  the  experiment  indicates  the 
probability  of  vast  economies  in  the  con- 
struction of  public  wurks.  Immediate 
practical  results  of  course  may  not  be  pos- 
sible. Before  putting  these  discoveries  and 
demonstrations  to  actual  use,  there  must 
be  thorough  working  out  of  the  technical 
details,  and  perhaps  further  experiments 
may  be  necessary.     However,  literally  the 


engineering  world,  American  and  foreign, 
is  watching  the  experiment,  and  the  best 
brains  in  the  profession  are  engaged  in 
the  work. 

Such  service  to  the  public  as  the  en- 
gineers are  giving  in  this  case  is  deserving 
of  commendation.  Final  success  of  the 
experiment  to  the  point  of  demonstration 
of  certain  definable  stresses  and  resistances, 
beyond  what  have  heretofore  been  held  as 
the  norm,  will  enable  large  savings  and  by 
that  much  benefit  the  people.  The  tax- 
payer will,  therefore,  cordially  and  grate- 
fully give  these  public  spirited  and  able 
engineers  a  "diploma  cum  laude^  in  the 
college  of  public  interest  and  economy. 

'T'HERE  have  been  many  statements  in 
'^  the  public  press  relative  to  the  position 
of  California  Taxpayers'  Association  and 
THE  TAX  DIGEST  in  the  San  Gabriel 
flood  control  controversy.  Frankly,  almost 
every  statement  has  been  inaccurate,  al- 
though we  are  sure  that  in  nearly  every 
instance  there  has  been  no  intention  to  mis- 
state. To  clear  the  air,  now  that  the  board 
of  three  engineers  is  at  work  on  an  unbiased 
study  and  report,  THE  TAX  DIGEST  cites: 
We  have  never  "advocated  the  Granite 
Dyke  site  as  against  the  Forks  site,"  or  any 
site  as  against  any  other.  We  have  only 
asserted  and  now  assert  that  "no  one  ever 
could  know  which  of  the  sites  or  which  of 
the  many  plans  suggested  is  the  best  until 
the  usual  study  of  the  economic,  engineer- 
ing and  geologic  phases  and  physical  ex- 
ploration should  have  been  made  in  an 
unbiased  manner  by  competent  experts." 

The  first  declaration  was  made  in  De- 
cember, 1925,  by  us,  that: 

"The  further  examination  of  the  avail- 
able sites  for  the  San  Gabriel  River  flood 
control  dam  appears  to  be,  not  only  neces- 
sary, but  sternly  demanded,  in  the  light 
of  the  facts  herein  set  forth." 

In  January,  1926,  the  headline  over  the 
San  Gabriel  article  said: 

"Why  Not  Sink  All  Differences  to  Learn 
San  Gabriel   Facts?" 

In  February,  1926,  we  restated  the  posi- 
tion as: 

*'To  ascertain  whether  or  not  the  results 
desired  (adequate  flood  control)  could  be 
attained  by  modifying  the  plan  and  thereby 
saving  many  millions  to  the  taxpayers  with- 
out impairing  the  efficiency  of  the  enter- 
prise." 
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The  SerionnieH  of  the  Financier  In  Puia 
"Haste  make  waste,  waste  makes  want,"  is  true 
genecallT,  it  is  true  particularly  in  a  cue  of  at- 
tempted Mcape  from  the  almost  coantleaa  erils, 
actual  and  imminent,  of  inflation.  Then  the 
franc,  for  example,  ia  going  dovm,  capital  ia  ran- 
iahing,  and  hotden  of  French  ready  money  or 
its  equivalent  are  distressed  and  alarmed.  When 
the  tnnc,  on  the  other  band,  i«  going  up,  espe- 
cially if  it  goes  op  too  rapidly,  holders  of  French 
secunliss  dependent  upon  industrial  prosperilT 
are  likely  to  cry  out  or  rush  to  sell;  they  fear 
the  partial  or  total  loss  of  their  dividends.  Hence, 
once  your  money  has  soared  away  from  the  gold 
standard  you  miut  use  caution  in  bringing  it 
back  to  that  basis,  lest  you  plunge  your  indusUy 
and  Gtunce  into  chaos. — Jacques  Seydoux,  Under 
DirtctOT  of  French  Foragn  Affairs. 


It  is  extremely  unfortunate  that  there 
bas  been  a  rather  constant  misapprehen- 
sion on  the  part  of  some  persons  by  rea- 
son of  these  apparently  unintentional  mis- 
statements. The  present  course  of  proce- 
dure, which  is  ideally  calculated  to  bring 
a  final  and  desirable  result,  would  long 
since  have  been  adopted,  had  there  been  a 
public  understanding  of  the  real  issue  in- 
volved. 

THE  TAX  DIGEST  takes  the  position  at 
this  time  that  it  would  not  be  graceful  to 
review  the  controversial  features.  There- 
fore, in  absolutely  good  feeling  and  confi- 
dence that  the  outcome  will  make  for  effi- 
ciency and  adequacy,  we  await  the  study 
and  report  of  the  three  eminent  engineers 
who  are  now  at  worit  upon  the  problem. 

hti  no  one  pay  heed  to  the  silly  intima- 
tiotis  that  anyone  who  is  sane  desires  to 
prevent  adequate  flood  control.  The  propo- 
sition is  too  absurd  for  any  sensible  man 
to  waste  time  debating  it. 

On  page  S8  of  this  issue  we  print  the 
later  developments  in  the  San  Gabriel 
matter. 

pROF.  T.  W.  HART,  Department  of  Edu- 
cation, University  of  California,  has 
asked  for  25  copies  each  of  the  Associa- 
tion's report  No.  1  and  No.  2  on  Sonoma 
County,  and  writes:  "They  are  to  be  ttsed 
in  instruction,  lecture  and  survey  work  in 
the  state."  Prof.  Hart's  request  has  been 
gladly  complied  with.  Indeed,  the  Asso- 
ciation hopes  it  will  be  understood  that 


these  and  other  reports  are  for  widespread 
use.  to  aid  in  analyzing  taxation  costs  in 
California. 

/^EORGE  C.  JENSEN.  Director  of  Re- 
*-^  search,  California  Teachers'  Associa- 
tion, in  the  Sierra  Educational  News,  (re- 
ceived as  we  close  our  forms,)  writes  an 
article  captioned  "Attack  on  California 
Schools  Exposed,  a  Reply  to  California 
Taxpayers'  Association's  Report  on  So- 
noma County  High  Schools."  There  is 
not  space  this  month,  nor  time  in  which 
to  take  up  in  detail  Mr.  Jensen's  article. 
However,  Mr.  Jensen  at  the  very  beginning 
reveals  the  fundamental  error  in  his  thesis. 


He  ! 


lys: 


It  is  aiiomatic  that  any  organization,  having  as 
its  slogan  'Taxes  shall  be  reduced,"  cannot  enter 
Ecicntifically  upon  any  investigation  involving 
public  expenditures.  The  very  essence  of  all 
proper  and  scientilic  investigation  Ehall  be  no 
preconceived  conclusion  to  bias  the  investigators. 

No  question  could  be  debated  unless 
there  were  some  common  premise  or  prem- 
ises on  which  the  antagonists  were  agreed. 
When  Callileo  proceeded  to  overturn  Aris- 
totle's theory  as  to  the  velocity  of  a  falling 
body,  he  assumed  the  law  of  gravity.  No 
sane  person  would  have  required  him  to 
prove  the  law  of  gravity  every  time  there 
was  a  discussion  which  involved  it.  And 
so  in  every  discussion.  There  must  be 
some  common  ground,  some  premises, 
otherwise,  argument  would  be  useless  and 
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impossible,  and  would  run  to  endless 
length. 

Every  time  Mr.  Jensen  dealt  with  figures, 
as  a  research  man,  he  would  not  stop  to 
prove  that  four  times  four  equals  sixteen. 
He  would  assume  that  all  intelligent  per- 
sons admit  that  fact. 

Now  as  to  the  assumption  that  taxes  are 
too  high.  It  is  a  fact  which  has  become 
axiomatic.  Economists  worthy  the  name 
admit  it,  and  public  officials,  business  men, 
farmers,  small  taxpayers,  and  home  own- 
ers. It  is  a  fact  which  forces  itself  on 
the  public  consciousness,  and  becomes,  as 
we  said,  axiomatic. 

We  quote  from  Governor  Young's  in- 
augural : 

To  do  this  would  inevitably  lead  to  the  neces- 
sity of  imposing  a  state  ad  valorem  tax  on  our 
citizens  already  suffering  under  too  great  a  bur- 
den of  local  taxes. 

Will  C.  Wood,  in  the  thirty-first  biennial 
report  by  him  as  state  superintendent  of 
public  instruction,  said: 

There  is  therefore  a  demand,  and  a  proper  de- 
mand, that  every  unnecessary  public  expense  be 
eliminated  and  that  expansions  in  governmental 
works  be  curtailed  so  far  as  possible.  !n  the 
light  of  the  demand  for  reduced  taxesy  every 
agency  of  government  is  called  upon  to  justify 
its  expenditures.  If  any  expenditure  cannot  jus- 
tify itself,  it  should  be  eliminated.  Educational 
institutions  and  agencies  may  not  escape  such  a 
test. 

So  perfectly  self-evident  has  it  become 
that  taxes  are  too  high  that,  judging  from 
continent-wide  current  expressions,  there  is 
virtually  no  dissent  from  it — certainly, 
there  is  no  dissent  by  intelligent  men 
and  women.  And  we  watch  public  opinion 
with  vigilance. 

The  absurdity  of  what  appears  to  be  Mr. 
Jensen's  thesis  is  the  more  apparent  when 
we  consider  this:  Some  years  ago,  the  effi- 
ciently conducted  business  concerns,  rail- 
ways, manufacturers  and  whatnot,  found 
costs  mounting  too  fast.  They  set  about 
devising  methods  of  introducing  economies 
and  closer  efficiency.  Vast  savings  were 
effected,  and  the  economies  achieved. 

Now,  were  some  one  to  have  asserted  that 
those  business  managers  were  antagonistic 
to  business — were  ''attacking"  business — 
he  would  simply  have  written  himself  down 
as  illogical,  ignorant  and  ill-advised. 

That  is  what  Mr.  Jensen  has  apparently 
done.     He  himself  knows  that  California 


Taxpayers'  Association  is  not  ^^attacking** 
California  schools,  that  the  Sonoma  Report 
was  not,  and  was  never  designed  to  be,  an 
"attack  on  California  schools."  On  the 
contrary,  he  himself  knew  already,  that  the 
purpose  of  the  Survey  and  Report  was  to 
procure  "Better  Education  for  Sonoma 
County  Youth  at  Less  Costs,"  as  the  head- 
line in  the  December,  1925,  TAX  DIGEST 
set  forth.  He  knew  that  California  Tax- 
payers' Association  simply  wishes  to  have 
introduced  into  the  operation  of  the  Cali- 
fornia schools  some  of  the  accepted  and 
proven  methods  of  saving  and  waste  pre 
vention  which  are  at  hand,  to  the  end  thai 
there  may  be  **better  education  at  less 
costSy^*  not  only  for  Sonoma  County,  but  in 
every  county. 

If  Mr.  Jensen  wrote  this  article,  he  is 
apparently  asleep  and  would  better  wake 
up.  The  great  movement  for  ^treasonable 
economy  and  efficiency  in  governments^  in- 
cluding school  government,  has  gathered 
its  tremendous  force  and  had  general  ac- 
ceptance, while  he  seems  to  have  been  hid- 
ing his  head,  ostrichlike,  under  the  sand. 
Everyone  else  in  the  United  States  is  well 
acquainted  with  it.  We  advise  him  to  open 
his  eyes  and  learn  what  is  going  on  in  the 
world. 

We  welcome  constructive  discussion,  even 
adverse  expressions.  They  are  healthful. 
They  compel  care  and  conscientiousness. 
But  if  anyone,  knowing,  as  that  writer 
knows,  that  California  Taxpayers'  Associa- 
tion and  the  TAX  DIGEST  are  not  antag- 
onistic to  California  schools;  when  he 
knows  that  on  the  contrary  they  are  anxi- 
ous for  the  highest  good  of  the  schools, 
and,  then,  writes  such  an  article  and  the 
editor  places  over  it  that  which  appeared 
over  the  Jensen  article,  it  is  impossible  to 
retain  respect  for  such  a  writer,  or  believe 
in  his  sincerity. 

A  well  known  crude  philosopher  of  the 
West  once  said:  "I  can  take  care  of  my 
enemies.  It  is  my  fool  friends  that  worr)- 
me."  Apropos,  California  schools  should 
worry,  when  anyone,  as  did  the  writer  in 
question,  undertakes  to  "defend  the 
schools"  in  any  such  manner,  by  sophism 
such  as  Socrates  denominated  "making  the 
worse  appear  the  better  reason." 

Co-operation  instead  of  opposition  would 
be  much  wiser,  Mr.  Jensen,  and  Mr.  Cham- 
berlain. 


Febrlary,  1927  The  Tax  Digest 

The  Noble  Vision  of  an  American  Banker 

Tb«  Late  Harry  P.  Dariaon  and  His  Plans  for  Peacetime  Red  Crosa  Actmlies 

Br  A  FORMER  RED  CROSS  WORKER 

"Before  the  waters  have  subsided. 
Or  the  embers  have  ceased  to  glow. 
While  the  dead  still  lie  nnburied. 
And  the  injored  await  relief, 
Comes  the  American  Red  Cross." 


AHerican  Red  Ci 


Everyone  remembers  how,  during  the 
war,  the  people  of  the  world  depended  on 
Government  for  so  many  things.  It  had 
been  necessary  apparently  for  Government 
temporarily  to  assume  many  functions 
which,  by  ihe  American  theory  and  prac- 
tice, belong  in  the  realm  of  private 
initiative,  and  private  initiative  appears  to 
be  a  cardinal  principle  with  THE  TAX 
DIGHIST.  Therefore,  I  have  volunteered 
this  narrative,  as  an  outstanding  illustra- 
tion— the  great  vision  of  the  late  Harry 
P.  Davison,  his  plan  for  peacetime  Red 
Cross  work,  and  the  present  fruits  from 
his  sowing. 

It  was  in  1919  that  this  matter  first  came 
to  my  attention.  I  was  in  United  States 
army  uniform  as  a  militarized  American 
Red  Cross  worker  in  France.  Harry  P. 
Davison  was  the  head  of  the  American  Red 
Cross,  and  was  in  Paris.     At  the  headquar- 


ters, one  day.  that  year,  I  saw  Mr.  Davisor 
hurrying  through  the  lobby  in  that  ener 
getic  way  of  his,  his  face  aglow,  obviousi] 
intent  of  purpose. 

I  knew  him  well  enough  to  say,  "Hello 
Mr.  Davison;  what's  the  hurry?" 

"The  Cannes  Conference!"  he  exclaimed 

And  on  he  went,  calling  over  his  shoul 
der,  "Lunch  with  me  today — noon^Petitf 
Palais." 

During  luncheon,  Mr.  Davison  told  mt 
about  it.  I  shall  never  forget.  Here  was 
an  American  banker — a  member  of  tht 
house  of  J.  P.  Morgan  and  Company  ol 
New  York — concerned  presumably  will 
cold  ledgers  and  credits  and  balances,  anc 
that  sort  of  thing. 

But  he  had  gone  upon  a  high  mountair 
and  there  a  vbion  had  come  lo  him — tht 
vision  by  a  man  of  large  capacity,  imbued 
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with  B  humane  purpose,  and  revealing 
statesmanlike  understanding.  However,  let 
him  tell  it: 

"One  thing  I  have  learned  during  this 
war  and  my  connection  with  the  Red  Cross 
work.  There  is  a  danger  that  the  peoples 
of  the  world  will  retiiin  the  habit  of  look- 
ing to  Government  for  many  functions 
which  are  not  proper  under  our  American 
theory  of  individual  responsibility  and 
initiative.  It  would  overload  Government, 
and  atrophy  the  powers  and  capacities  of 
the  individual. 

"The  International  Red  Cross  has  been 
one  of  the  world's  finest  institutions,  and 
during  wars  has  done  great  things  for  hu- 
manity. However,  so  soon  as  a  war  has 
ended,  the  Red  Cross  has  lapsed  into  in- 
activity, awaiting  another  call  for  wartime 
service.  It  has  been  splendid,  and  the 
world  owes  it  a  large  debt  of  gratitude 
and  appreciation, 

"I  want  you  to  consider  this,  however — 
such  Red  Cross  activity  confined  to  war- 
time is  really  negative.  It  takes  care  in 
part  of  the  results  of  mankind's  mistakes 
which  have  brought  on  the  wars. 

"Cannot  we  make  of  the  Red  Cross  a 
constructive  force?  Cannot  we  make  of  it 
an  agency  to  prevent  wars,  or  tending  to- 
wards that  end?" 

Mr,  Davison  paused.  The  glow  of  en- 
thusiasm faded  from  his  countenance.  In 
its  stead  came  a  reflection  of  sadness,  and 
then,  as  often  the  sky  changes  in  its  cloud 
effects,  a  look  of  horror  came  over  him, 
and,  shuddering,  he  interjected: 

"This  war!  It  ha.s  been  more  horrible 
than  the  world  realizes.  It  has  been  ghast- 
ly, beyond  comprehension.  There  have 
been  magnificent  sacrifices  by  fine,  up- 
standing women  and  men  and  deeds  of 
valor. 

"But  why  not  set  at  work  these  Red 
Cross  ameliorating  influences  in  peacetime 
as  a  means  of  war  prevention,  bringing  the 
world  peoples  together  in  mutual  under- 
standing, mutual  helpfulness?  Why  not  set 
tip  a  central  international  Red  Cross  clear- 
ing house,  whither  should  flow,  in  peace- 
time, infonnalion  relating  to  human  ills 
and  the  means  of  curing  them,  and  whence 
should  go  out,  in  peacetime,  this  informa- 
tion to  the  ends  of  the  earth?  Why  not 
maintain  at  such  headquarters  men  and 
women  skilled  in  the  treatment  of   great 


epidemics;  for  instance,  typhus  fever,  and 
nation  help  nation  to  eradicate  and  preivent 
outbreaks  of  that  scourge  now  so  prevalent 
in  half  a  dozen  countries? 

"Think  of  it!  A  great  peacetime  Red 
Cross  performing  such  efficient  interna- 
tional human  service!  Would  it  not  be  a 
powerful  influence  to  prevent  war?" 


R.  P.  DAVISON 

Mr.  Davison  bed  been  "dabbing"  at  a 
French  omelet,  as  we  sat  at  table,  and,  in 
his  fervor,  had  eaten  little.    He  went  on — 

"Now — these  Red  Cross  folks  over  here 
— ^I  have  not  been  able  to  make  them  see 
this  thing  as  I  see  it.  Up  at  Geneva,  they 
insist  that  the  Red  Cross  began  as  a  war- 
time activity,  has  always  been  such,  and. 
therefore,  must  always  be  such. 

"So  I  conceived  the  idea  of  calling  a 
conference  of  the  Red  Cross  societies  of 
the  nations,  the  old  International  Red  Cross 
to  go  on  as  it  wills,  and  the  others  of  us 
forming  a  new  worldwide  Association  of 
Red  Cross  Societies,  to  inaugurate  and 
carry  on  the  peacetime  work.  And  it  is 
to  be  organized  at  a  conference  at  Canoes 
(France).  The  work  is  to  go  on!  I  am 
sure  it  will  be  a  great  influence  for  peace, 
will  help  cure  the  habit  of  depending  on 
Government  for  what  should  be  done  by 
private  means,  and,  will,  through  the  co- 
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I  operation  of  the  national  societies,  each 
I  contributing,  bind  the  various  peoples  to- 
gether in  unity  and  constructive  effort. 

*'EIach  cooperating  liational  society  will 
of  course  have  the  endorsement  of  its  own 
government.  That  will  be  necessary  in 
order,  that,  when  we  work  in  a  given  coun- 
try, we  know  we  are  personae  gratae  to 
the  govenunent  there.  But  our  funds  will 
be  derived  from  private  sources,  our  work- 
ers will  be  non-governmental,  and  the 
friendship  of  man  for  man,  regardless  of 
boundary  lines,  will  have  full  scope  to 
produce  its  good  results.'* 

Mr.  Davison  in  Washington,  Later 
We  had  come  from  France.  One  day, 
at  Red  Cross  headquarters  in  Washington, 
I  was  climbing  the  central  stairway,  and 
met  Mr.  Davison,  coming  down,  on  the 
landing.  I  took  the  liberty  of  remaricing 
that  he  appeared  to  be  worn  out,  and  need- 
ed a  rest.  He  apparently  remembered  our 
luncheon  in  Paris,  and  his  description  that 
day  of  his  Red  Cross  peacetime  project, 
for  he  said: 

"I  am  tired.  You  know  how  the  Cannes 
Conference  came  out.  It  was  not  success- 
ful.   My  plan  failed." 

"Mr.  Davison,"  I  countered,  "there  is  no 
such  thing  as  failure  when  one  does  a 
kindly  deed,  or  plans  a  kindly  move,  or 
even  thinks  a  kindly  thought.  Such  seed 
sown  never  dies.  It  is  eternal.  You  and  I 
mi^t  not  live  to  see  the  full  fruition  of 
the  sowing,  but  there  will  be  fruition,  and 
your  idea  will  in  time  prevail." 

"I  wonder,"  he  replied.  "I  wonder." 
And  he  passed  on  downward.  I  never 
saw  him  again.  Some  months  later,  he  fell 
ill  at  his  Long  Island  home,  fought  with 
his  accustomed  tenacity  against  the  malady, 
and,  at  last,  died.  I  verily  believe  it  was 
in  part  his  feeling  of  partial  failure  as  to 
the  great  Red  Cross  peacetime  world  asso- 
ciation of  national  societies  which  weak- 
ened his  resistance  to  the  malady.  Never- 
theless, it  was  a  wonderful  conception,  and 
promised  much  for  mankind  all  over  the 
world. 

The  Red  CroBS  Today,  and  Mr.  Davison's 
Vision  Realized  in  Part 

Now,  what  of  it  all?  Was  it  failure? 
I  assert.  No!  most  emphatically,  No!  T^ke 
a  rapid  survey  of  the  world,  and  the  Red 
Cross,  and  human  disaster  since  the  war. 

An  earthquake  in  Japan,  and  resultant 
fires.     A  terrible  thing.     A  whole  world 


appalled,  a  nation  fearfully  stricken.  So 
soon  as  authentic  cable  news  came  to  Amer- 
ican Red  Cross  headquarters  in  Washing- 
ton, a  cable  credit  for  a  million  dollars 
went  to  Red  Cross  representatives  in  Tokio, 
for  relief. 

I  have  since  talked  with  an  Oriental 
consul-general  in  an  important  American 
city.    In  substance,  he  said: 

"No  one  ever  will  be  able  to  measure 
to  what  extent  America  hastening  to 
Japan's  relief  has  been  an  influence  for 
preserving  peace  in  the  Pacific  area.  A 
fellow  may  be  rather  gruff  one  moment, 
even  to  the  verge  of  off ensiveness ;  but  if, 
the  next  moment,  he  spring  to  an  act  of 
humanity,  it  is  hard  to  quarrel  with  him." 

A  couple  of  billions  have  been  poured 
into  Europe  and  the  Near  East  from  the 
United  States,  given  outright  from  private 
sources.  Don't  be  impatient.  Europe — 
part  of  it — seems  to  misunderstand  Amer- 
ica just  now.  But  wait.  In  time  matters 
will  straighten  out,  and  understanding  take 
the  place  of  misunderstanding,  and  Mr. 
Davison's  idea  will  triumph. 

It  is  based  on  the  eternal  truth  that  there 
is  a  common  bond  between  the  peoples,  and 
that  each  individual  should  have  a  part  in 
keeping  that  bond  intact.  By  maintaining 
the  great  Red  Cross  institution,  sustained 
by  private  contributions^  captained  and 
manned  by  private  citizens,  and  operating 
independently  of,  but  with  the  endorsement 
of.  Government;  by  appealing  to  the  uni- 
versal sentiment  of  Sympathy,  and  by  sus- 
taining it  long  enough,  the  world  will  come 
to  understand,  and  peacetime  cooperation 
of  the  many  peoples,  as  Mr.  Davison  in- 
dicated, will  work  its  inevitable  and  de- 
sirable ends. 

Harry  Davison  was  right!  and  he  did  not 
fail !  Rather,  he  sowed  seed  which,  in  due 
time,  will  flower  beautifully  for  humanity's 
good.  Only,  we  need  a  little  patience  to 
await  the  time  of  fruition. 

League  of  Nations  Increases  Expenses 

In  September,  the  League  Assembly  voted 
a  budget  of  $4,749,563  for  the  current  year 
expenses  of  the  League  of  Nations,  the 
International  Labor  Office  and  the  World 
Court.  This  is  a  little  larger  than  last 
year,  but  each  state's  contribution  will  be 
smaller,  due  to  the  fact  that  Germany  now 
shares  in  the  League's  expenses. 
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Taxing  Growing  Timber  as  a  Crop 


Forestry  Authorities  Continue  the  Symposium  on  the  Encouragement  of 

Forestation  and  Reforestation 


Prof.  Fred  R.  Fairchild,  Department  of 
Economics,  Yale  University,  who  is  chair- 
man of  the  Forest  Service  Committee, 
United  States  Department  of  Agriculture, 
and  Prof.  Henry  Schmitz,  Department  of 
Agriculture,  University  of  Minnesota,  con- 
tinue this  month  in  THE  TAX  DIGEST  the 
symposium  on  the  question  of  deferring 
taxation  on  growing  trees  until  the  timber 
has  matured  as  a  crop  ready  to  be  har- 
vested. 

The  symposium  began  in  the  January 
TAX  DIGEST,  with  Paper  Number  One 
by  Prof.  Woodbridge  Metcalf,  Extension 
Forester,  University  of  California  College 
of  Agriculture,  and  United  States  Depart- 
ment of  Agriculture  Cooperator.  Several 
papers  remain  to  be  printed  in  forthcom- 
ing issues  of  THE  TAX  DIGEST. 

The  subject  was  given  added  interest 
by  the  adoption  at  the  November,  1926, 
election  of  an  amendment  to  the  Califor- 
nia Constitution,  which  provides: 

EXEMPTING  FOREST  TREES  FROM  TAX- 


ATION. Senate  Constitutional  Amendment  10. 
Amends  Section  12%  of  Article  XIII  of  Con- 
stitution. Exempts  from  taxation  immature  forest 
trees  planted  on  lands  not  previously  bearing  mer- 
chantable timber,  or  planted  or  of  natural  growth, 
upon  lands  from  which  seventy  per  cent  of  mer- 
chantable original  growth  timber  over  sixteen 
inches  in  diameter  has  been  removed;  declares 
maturity  of  forest  trees  or  timber  shall  be  deter- 
mined, after  forty  years  from  planting  or  removal 
of  original  timber,  by  a  board  comprising  assessor 
of  county  wherein  same  are  located  and  repre- 
sentatives from  state  boards  of  forestry  and 
equalization. 

Twenty  years  ago,  the  proposal  was 
made  that  there  be  encouragement  of  tim- 
ber growing  by  some  such  proviso  as  this, 
and  it  is  only  now  receiving  serious,  de- 
tailed attention. 

California  Taxpayers'  Association  and 
the  Tax  Digest  oppose  exemption  of  prop- 
erty from  taxation  as  a  basic  proposition. 
It  is  held,  however,  that  this  is  not  an  ex- 
emption; rather,  a  treatment  of  timber  as 
a  crop,  and  the  imposition  of  tax  thereon, 
when  the  crop  is  mature. 


Paper  Number  Two 

FROM  YALE  UNIVERSITY 

By  PROF,  FRED  R,  FAIRCHILD 

Department  of  EconomicSy  Yale  University,  New  Haven,  Conn.;  and  Chairman,  Forest  Service  Inquiry 

Committee,   Department   of   Agriculture 


I  have  on  numerous  occasions  put  myself  on 
record  in  favor  of  two  principles  which  I  regard 
as  fundamental  to  the  problem  of  forest  taxation. 

The  first  is  the  importance  of  giving  to  the 
law-making  body  the  greatest  possible  degree  of 
freedom  with  respect  to  taxation.  In  my  opinion, 
the  best  constitution  from  the  point  of  view  of 
taxation  is  the  one  which  is  silent  on  that  matter. 
As  an  example,  I  may  refer  to  the  State  of  Con- 
necticut whose  constitution  nowhere  mentions  the 
word  "taxation."  As  an  example  on  the  other 
side,  all  students  of  taxation  have  become  fa- 
miliar with  the  troubles  which  the  State  of  Ohio 
suffers,  under  her  rigid  constitutional  rule  of 
uniformity  in  taxation.  It  appears  to  me  that 
a  state  makes  a  serious  error  when  it  undertakes 
to  limit  by  constitutional  restrictions  the  freedom 
of  its  legislature  to  enact  tax  laws.  After  all, 
we  must  trust  our  law-making  representatives, 
and  it  is  very  dangerous  to  undertake  to  bind  the 
future  on  the  basis  of  the  knowledge  and  opinions 
of  the  present.  Holding  such  views,  I  am  natur- 
ally pleased  to  note  that  California  has  seen  fit 
to  remove  some  at  least  of  those  restrictions  of 


her  constitution  which  stood  in  the  way  of  refonn 
of  her  tax  laws  so  far  as  they  relate  to  growing 
trees. 

My  second  principle  is  that  income  is  a  more 
appropriate  basis  than  property  in  the  taxation  of 
forests.  Upon  this  point  I  have  expressed  myself 
at  considerable  length  elsewhere.  I  take  it  that 
whatever  legislation  follows  the  California  amend- 
ment will  be  in  the  general  direction  of  a  substi- 
tution of  income  or  yield  taxation  for  the  prop- 
erty tax,  and  such  movement  is,  I  believe,  in  the 
right  direction. 

At  the  present  time,  I  am  somewhat  reluctant 
to  express  dogmatic  opinions  regarding  the 
methods  by  which  forests  should  be  taxed.  The 
Forest  Taxation  Inquiry,  which  is  investigating 
the  whole  subject  of  the  taxation  of  timber  lands 
under  my  direction,  will  be  engaged  for  the  next 
five  or  six  years  at  least  in  the  assembling  of 
facts  regarding  this  subject. 

Eventually,  on  the  basis  of  such  facts,  it  will 
doubtless  arrive  at  conclusions  which  it  is  hoped 
will  throw  light  upon  the  problem  of  the  best 
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methods  for  taxing  timber  lands.  While  I  have 
as  the  result  of  my  past  studies  arrived  at  cer- 
tain conclusions,  I  am  quite  certain  that  the 
last  word  has  not  yet  been  said  on  this  subject 
and  am  proceeding  to  the  present  investigation 
with  an  open  mind,  quite  ready  to  accept  the  con- 


clusions of  this  study,  even  though  they  should 
prove  to  be  at  variance  with  my  present  notions. 
I  sincerely  hope  that  a  few  years  hence  the  find- 
ings of  this  Inquiry  may  put  us  all  in  better 
position  to  give  advice  on  the  subject  of  forest 
taxation. 


Paper  Number  Three 

FROM  THE  UNIVERSITY  OF  MINNESOTA 

By  PROF,  HENRY  SCHMITZ 
Department  of  Agriculture,  University  of  Minnesota,  St.  Paul 


The  question  of  forest  taxation,  since  it  must 
r\entually  be  applied  to  approximately  500  mil- 
lion acres  of  land  in  the  United  States,  is  one  of 
the  biggest  economic  questions  confronting  our  ' 
country.  I  believe  also,  since  it  is  now  known 
that  agriculture  cannot  absorb  this  enormous 
acreai^f,  or  even  a  small  part  of  it,  in  the  near 
future,  we  are  beginning  to  see  more  clearly  that 
something  must  be  done  to  keep  these  500  million 
acres  productive.  Not  even  a  country  as  rich  as 
the  United  States  can  indefinitely  carry  such  an 
enormous  burden  or  overiiead  as  is  represented 
by  500  million  acres  of  land. 

Possibly  you  will  not  agree  with  me,  that  agri- 
cukure  wlU  not  absorb  even  a  small  part  of  the 
area  now  classed  as  forest  land.    However,  when 
one  considers  that  it  has  taken  American  enter- 
prise    and     ingenuity     centuries     to     put     350 
million  acres,  much  of  it  prairie  land,  under  the 
plow,  and  when  one  further  considers  the  diffi- 
culty  which    agriculture    finds    itself    in    today, 
largely  due  to  overproduction  or  under  consump- 
tion, which  in  the  last  analysis  amounts  to  the 
«ame  thing,  and  that  the  area  under  cultivation  is 
actually  decreasing  in  many  states,  one  cannot 
escape  the  conclusion  that  agriculture  will  not 
solve  the  land  use  problem  in  America.    Further- 
more,  a   prominent    agricultural    economist   has 
recently  predicted   that   before   our  agricultural 
revolution  shall  have  subsided,  approximately  40 
per  cent  of  the  people  now  on  farms  will  have 
moved  to  the  city.    This  economist  does  not  view 
this  shift  as  a  calamity,  but  rather  as  a  mark  of 
progress.    In  other  words,  he  considers  that  about 
15  per  cent  of  our  population  engaged  in  agri- 
culture on  the  area  now  devoted  to  agriculture 
viU  adequately  meet  the  immediate  agricultural 
needs  of  the  nation. 

Looking  at  this  problem  from  a  national  point 
of  riew,  then,  we  are  confronted  with  two  very 
important  questions:  first,  the  use  of  500  million 
acres  of  land,  and  second,  the  employment  of  ten 
million  people  now  engaged  in  agriculture. 

If  we  recognize  the  fact  that  agriculture  cannot 
ose  diis  large  land  area,  that  by  far  the  largest 
part  of  it  is  devoid  of  any  mineral  or  oil  resources, 
only  one  productive  use  remains,  and  that  is  the 
Ipowing  of  timber  crops.  The  mere  recognition 
of  timber  as  a  crop  brings  us  face  to  face  with 
'  the  problem  of  giving  this  crop  an  equal  break 
with  agricultural  crops.  If  it  is  proper  to  tax  a 
forest  crop  60  to  90  times  during  the  period  re- 
quired for  it  to  reach  maturity,  why  not  apply  the 
»ime  principle  to  all  agricultural  crops? 


A  Step  in  the  Right  Direction 

Personally  I  am  not  at  all  certain  that  a  change 
in  the  method  of  taxing  forest  crops  will  entirely 
solve  the  problem,  but  it  is  unquestionably  a 
step  in  the  right  direction.  The  growing  of  for- 
est crops  must  be  financially  profitable,  before 
private  capital  will  engage  in  the  enterprise  to 
any  considerable  extent.  Without  a  doubt,  one 
of  the  most  potent  reasons  why  timber  cropping 
is  not  more  profitable  in  many  regions  is  because 
we  are  applying  a  system  of  taxation  to  a  crop 
that  was  originally  designed  to  apply  to  an  actual 
resource.  If  the  general  property  tax  were  prop- 
erly applied,  and  the  land  owner  would  be  given 
a  reasonable  assurance  that  it  would  be  fairly 
applied  until  his  crop  reached  maturity,  there 
would  be  no  need  for  special  forest  tax  legisla- 
tion. The  fact  that  the  general  property  tax  has 
not  been  fairly  applied  to  growing  forests,  is  too 
obvious  to  require  further  elaboration. 

In  my  opinion,  it  is  economically  unsound  to 
exempt  any  property  from  its  just  burden  of  tax- 
ation, and  one  of  the  most  serious  errors  made  in 
connection  with  the  consideration  of  forest  taxa- 
tion is  the  loose  use  of  the  word  "exemption.** 
Forest  properties  should,  and  1  believe  can,  bear 
their  just  share  of  the  tax  burden.  The  question 
is  one,  then,  of  determining  what  this  just  share 
is.  My  own  feeling  is,  that  forest  property  should 
pay  the  regular  land  tax  based  each  year  on  a 
nominal  valuation  of  the  land.  The  valuation 
placed  on  these  lands  should  be  such  that  the 
annual  property  tax  would  not  be  in  excess  of 
5c  or  10c  per  acre.  At  the  time  the  crop  is 
harvested,  a  certain  percentage  of  the  gross  value 
should  revert  to  the  state,  county  and  community 
in  lieu  of  all  back  taxes.  The  exact  percentage 
of  the  gross  value  so  taken  would  and  should 
vary  in  different  regions,  and  should  take  into 
consideration  the  hazards  connected  with  the  grow- 
ing of  these  crops  and  the  rate  of  growth  of 
trees  in  the  particular  region.  In  any  event,  it 
should  not  be  too  large. 

It  is  perfectly  obvious  that  in  many  counties 
a  tax  of  5c  to  10c  per  acre  on  forest  land  will 
not  be  sufTicient  to  meet  the  running  expenses 
of  the  counties.  It  is  likewise  perfectly  obvious 
that  the  counties  are  not  showing  much  dispo- 
sition to  reduce  their  running  expenses.  In  that 
event,  it  may  be  necessary  for  the  state  to  assist 
the  county  in  the  way  of  subsidies,  until  the 
yield  tax  from  mature  timber  comes  in.  This 
method  of  assisting  the  counties  is  anticipated  by 
the  law  passed  by  the  Michigan  legislature  sev- 
eral years  ago. 
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In  the  long  run,  many  states  will  have  no 
choice  whether  they  will  or  will  not  inaugurate 
a  sound  forest  policy.  Sheer  economic  necessity 
will  drive  them  to  it,  and  for  this  reason  they 
may  as  well  recognize  the  fact  now,  that  the 
state  will  have  to  carry  a  part  of  the  burden. 

I  have  gone  into  this  matter  in  considerable 
detail,  in  order  that  it  may  serve  as  a  background 
to  my  answer  to  your  question  as  to  our  attitude 
towards  special  forest  tax  legislation. 

I  am  particularly  impressed  with  that  section 
of  your  law  which  deals  with  areas  **from  which 
70  per  cent  of  merchantable  original  growth  has 
been  removed."  This  will,  in  my  opinion,  permit 
of  selective  logging,  which  is  going  to  be  the 
salvation  of  many  of  our  forest  areas.  You  are 
to  be  congratulated  on  this  section  of  your  law. 
The  title  of  your  amendment,  "Exempting  forest 
trees  from  taxation,**  is  a  little  misleading.  Al- 
though it  does  exempt  growing  forests  from  tax- 
ation, I  see  no  reason  why  Uie  fact  should  be 
emphasized.  Are  not  all  other  growing  crops  also 
exempt  from  taxation?  To  me  this  merely  means 
that  California  has  recognized  trees  as  a  crop, 
and  as  such  it  is  entitled  to  the  same  consider- 
ation as  other  agricultural  crops. 


The  people  of  Minnesota  have  just  adopted  by 
popular  vote  a  somewhat  similar  constitutional 
amendment.    This  amendment  reads  as  follows: 

^'Amendment  to  the  Constitution  of  Blmnesota 
by  adding  thereto  a  new  article,  to  be  appropri- 
ately numbered  in  the  order  of  its  adoption. 
Authorizing  the  enactment  of  laws  encouraging 
and  promoting  forestation  and  reforestation  of 
lands  in  this  state,  whether  owned  by  private 
persons  or  the  public,  including  provisions  for 
definite  and  limited  taxation  of  such  lands  dur- 
ing the  term  of  years  and  for  a  yield  tax  at  or 
after  the  end  of  such  a  tenn  upon  the  timber 
and  other  forest  products  so  grown.** 

It  should  be  noted  that  this  amendment  is 
merely  an  enabling  act.  It  does  anticipate,  how- 
ever, a  certain  type  of  legislation  which  we  be- 
lieve is  sound.  This  amendment  has  had  the 
unanimous  support  of  all  foresters  in  Minnesota. 

I  have  written  at  some  length,  because  I  feel 
that  the  question  raised  is  of  considerable  im- 
portance, and  is  one  which  should  receive  a 
great  amount  of  study. 


The  Fame  of  The  Tax  Digest  Travels  Far 


At  a  Rotary  Club  dinner  in  San  Diego 
recently,  at  which  Mrs.  Rose  W.  Hendee, 
Director  of  Field  Service,  California  Tax- 
payers' Association,  was  the  principal 
speaker,  four  visiting  Rotarians  were  intro- 
duced, after  the  manner  of  Rotary  Clubs 
the  world  over.  When  the  first  guest  was 
presented  to  the  diners,  he  remarked: 

I  am  from  Montana.  I  am  proud  to  remind 
you  that  recently  THE  TAX  DIGEST  conulned 
an  article  by  Governor  Erickson  of  our  state,  in 
which  he  showed  that  Montana  had  been  going 
out  of  debt  at  the  rate  of  $100  a  day.  From 
what  I  have  learned  here,  I  am  sure  that  Cali- 
fornia can  do,  proportionately  to  the  volume  of 
taxes,  the  same  thing,  if  this  economy  and  e& 
ciency  movement  continue. 

Another  visiting  Rotarian  was  from  Ore- 
gon, and  said: 


A  Tax  on  Noses 

An  exclusive  dispatch  from  Lhasa,  Tibet, 
in  the  Los  Angeles  Times  recently  told  us: 

Snub-nosed  Tibetan  taxpayers  are  rejoicing 
over  die  latest  edict  of  the  autocratic  and  eccen- 
tric Dalai  Lama.  As  a  surtax  to  be  utilized  for 
the  improvement  of  the  Tibetan  army  the  Dalai 
Lama  has  just  ordered  the  tax  collectors  in  his 
bizarre  realm  to  levy  a  poll  tax  on  every  citizen, 
based  on  the  size  of  the  nose  each  possesses. 
Long  Roman  noses  pay  in  some  cases  two  or 
three  limes  more  than  short  retrousse  noses. 

The  Dalai  Lama  is  a  genius  in  this  business 
of  Ungled  taxation.     Last  year  he  invented  an 


Montana  *has  nothing  on'  Oregon.  I  call  your 
attention  to  the  fact  that  THE  TAX  DIGEST 
lately  printed  an  article  by  C.  C.  Chapman  of 
Portland,  which,  I  understand,  has  been  reprinted 
by  several  publications. 

The  third  visiting  Rotarian  was  from 
Idaho,  and  proudly  pointed  out: 

Please  remember,  while  you  are  hearing  of 
the  representation  of  the  several  states  in  THE 
TAX  DIGEST,  that  in  the  November  number  of 
that  magazine  there  was  an  article  by  a  dis- 
tinguished Idahoan. — Lloyd  A.  Fenn,  of  Kooekia, 
a  member  of  the  Idaho  Legislature. 

Then  arose  a  Rotarian  from  Oklahoma, 
and  expressed  this  regret: 

My  state  has  not  been  mentioned  in  THE  TAX 
DIGEST  for  one  matter  which,  I  am  sure,  de- 
serves countrywide  notice — ^that  the  Oklahoma 
Taxpayers'  Association  has  been  the  means  of  re- 
ducing taxes  in  my  state  by  approximately  50 
per  cent. 


ear  tax,  making  the  Tibetans  contribute  to  the 
state  treasury  according  to  the  number  of  eais 
they  possessed,  gladdening  the  hearts  of  the  tax- 
payers who  had  had  an  ear  cut  o£f,  in  some 
cases  to  enhance  their  beauty  and  others  as 
punishment. 

Use  of  Electricity  Increases 

The  Interior  Department  reports  an  in- 
crease of  more  than  50  per  cent  in  the 
use  of  electricity  in  the  United  States  be* 
tween  1921  and  1925.  The  increase  was 
not  confined  to  any  particular  section  of 
the  country. 
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Arizona  State  Taxes  Decreased 

By  RUDOLPH  KUCHLER 

President^  Arizona  Taxpayer^  Association 
(Paper  read  at  Western  Sutes  Tazpayen'  Conference  in  Los  Angeles) 


An  increase  of  $2,529,562.91  was  shown 
in  the  total  amount  of  taxes  levied  for  all 
purposes  in  Arizona  for  1925  over  the 
amount  raised  in  1924.  This  increase, 
which  brought  the  1925  total  to  $17,685,- 
369,  was  due  to  an  increase  of  more  than 
11,300,000  in  state  taxes,  mainly  on  ac- 
count of  increased  appropriations  made  by 
the  last  legislature  for  the  educational  in- 
stitutions of  the  state.  Special  district  tax- 
ation   increased    $628,874,    and    general 


RUDOLPH  KUCHLER 

county  taxes  $466,243,  with  city  and  town 
taxes  increasing  approximately  $75,000. 

It  is  gratifying  to  be  able  to  report  no 
such  increase  in  the  amount  of  taxes  in 
1926.  The  total  raised  by  taxation  during 
1926  for  state,  county,  special  district  and 
municipal  purposes  is  $17,696,651,  or  an 
increase  of  $11,282  over  the  1925  total. 
A  comparison  of  the  amounts  raised  for 
various  purposes  shows  a  decrease  in  the 
amount  reused  for  state  purposes  of  $622,- 
793.  This  however,  has  been  more  than 
offset  by  the  increase  in  the  taxes  to  be 
raised  for  county  purposes,  amounting  to 
$308,564,  the  increase  in  special  district 
taxes  amounting  to  $246,663,  and  in  city 
taxes,  amounting  to  $78,848.  Ihe  1926 
figures  present  additional  evidence  of  the 
tendency  of  local  governmental  costs  to 
increase,  while  state  and  Federal  taxes 
show  slight  reductions,  and  indicate  the 
oecessity  for  a  campaign  to  enforce  strict 
economy  in  the  administration  of  local  gov- 
ernmental units. 


Bonded  Indebtedness 

Arizona  has  issued  no  new  bonds  since 
it  was  admitted  to  the  Union  in  1912. 
Every  proposal  that  the  limitation  of 
bonded  indebtedness  fixed  by  the  State  G)n- 
stitution  be  raised  has  been  opposed  by 
our  Association.  In  spite  of  the  fact  that 
the  bonded  indebtedness  of  the  5tate  is  only 
about  three-quarters  of  a  million  dollars, 
the  total  bonded  indebtedness  of  Arizona 
including  all  its  political  subdivisions  was 
$47,544,589.13  at  the  close  of  1925,  an 
increase  of  $3,852,344  over  the  total  of  the 
previous  year.  Irrigation  district  and 
school  district  bonds  were  largely  respon- 
sible for  this  increase. 

By  reason  of  the  fact  that  a  very  large 
portion  of  the  tax  burden  and  of  the  in- 
creases in  taxes  caused  by  additional  bond 
issues  are  for  purely  local  purposes,  where 
every  item  of  expense  is  decided  by  the 
local  community,  it  is  becoming  very  ap- 
parent that  the  problem  of  reducing  the 
aggregate  tax  burden  of  the  state  is  one 
in  which  every  local  subdivision  must  do 
its  full  share  in  cutting  down  expenses. 

Budget  Review 

An  important  feature  of  the  work  of  the 
Taxpayers'  Association  of  Arizona  is  its 
review  of  the  proposed  budget  of  each 
county  and  city.  As  these  are  the  estimates 
upon  which  county,  city  and  school  dis- 
trict taxes  are  based,  it  is  the  policy  of 
the  Association  to  go  over  the  list  of  esti- 
mated exi>enditures  with  the  boards  of  su- 
pervisors of  the  various  counties  and  the 
councils  or  commissions  of  the  cities  and 
towns,  in  an  eifort  to  discover  and  elimi- 
nate any  of  the  proposed  expenditures 
which  may  be  found  unnecessary.  Public 
hearings  provided  for  in  the  budget  law 
give  the  Association  an  opportunity  to  ap- 
pear and  be  of  helpful  service  in  this 
respect. 

That  work  of  budget  review  justifies 
the  time  and  attention  which  the  Associa- 
tion has  given  to  it,  is  shown  by  the  fact 
that  reductions  amounting  to  nearly  half 
a  million  dollars  were  made  in  proposed 
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county  budgets  for  1925,  and  proportionate 
reductions  obtained  in  several  city  and 
town  budgets. 

Emergency  Levies 

Requests  for  authority  to  impose  emer- 
gency levies  were  filed  by  several  counties 
during  the  past  year  and  were  in  each  in- 
stance opposed  by  the  Association.  The 
largest  of  these  was  a  request  by  Maricopa 
County  for  an  emergency  levy  of  over 
$80,000.    All  of  these  requests  were  denied. 

State  Legislature 

A  careful  analysis  of  all  measures  affect- 
ing taxation  is  made  by  the  auditing  and 
legal  department  of  the  Association  during 
each  legislative  session,  when  the  Associa- 
tion opposes  measures  detrimental  to  the 
interests  of  the  taxpayers  of  the  state. 
Facts  as  to  the  effect  of  the  various  pro- 
posals are  gathered  by  the  Association  and 
presented  to  the  legislative  committees 
whenever  it  becomes  necessary  for  the 
Association  to  appear  and  explain  its  posi- 
tion relative  to  any  proposed  measure. 

New  Bond  Issues 

Numerous  proposals  to  increase  the 
bonded  indebtedness  of  the  state  or  some 
of  its  subdivisions  were  investigated  by  our 
Association.  Those  found  to  be  unneces- 
sary were  opposed,  and  in  the  majority  of 
cases  were  defeated,  while  others  were  re- 
duced in  amount. 

During  the  past  year  there  was  a  marked 
reduction  in  the  amount  of  city  and  county 


bonds  issued  as  compared  with  previous 
years,  most  of  the  new  bond  issues  being 
for  school  districts  or  irrigation  district 
purposes. 

The  Association  vigorously  opposed  an 
initiated  measure  proposing  to  exempt 
automobiles  from  taxation,  which  would  re- 
move over  $20,000,000  in  taxable  wealth 
from  the  tax  rolls  of  the  state.  We  also 
opposed  a  measure  which  if  adopted  would 
pave  the  way  for  adoption  of  an  amend- 
ment to  the  Constitution  to  increase  the 
limitation  of  the  state  bonded  indebtedness 
by  ten  million  dollars. 

Taxpayers'  Magazine 

The  Taxpayers'  Magazine,  published  by 
the  State  Taxpayers'  Association  has  been 
issued  each  month  for  thirteen  years  and 
has  kept  the  public  informed  upon  all  mat- 
ters of  taxation.  Many  articles  and  tables 
printed  in  the  magazine  have  been  exten- 
sively copied  by  the  press  of  the  state.  The 
information  given  in  the  magazine  is  ac- 
cepted by  all  as  authoritative,  as  it  has 
always  been  the  policy  of  the  magazine  to 
print  nothing  but  accurate  tax  facts. 

Co-operation  with  public  officials  in  the 
solution  of  the  perplexing  problems  of  tax- 
ation, is  the  method  employed  by  the  Asso- 
ciation, and  this  form  of  co-operation  does 
not  stop. at  state  government,  but  extends 
through  county,  school  district,  and  city  to 
the  smallest  taxpaying  unit  in  the  state. 
Practically  all  the  public  officials  welcome 
the  assistance  and  co-operation  of  our  Asso- 
ciation. 


An  Eastern  View  of  Our  Election 


This  is  from  the  Saturday  Evening  Post, 

and  refers  to  California  and  the  absurdly 

long    list    of    propositions    on   which   the 

voters  were  asked  to  express  themselves  in 

the  November,  1926,  election: 

In  one  state  there  were  twenty-eight  measures 
on  the  last  ballot,  and  one  of  the  large  cities  had 
eleven  additional  measures.  Though  a  few  were 
trivial  or  even  ridiculous,  most  were  of  extra- 
ordinary fiscal  complexity.  The  voters  were  asked 
to  pass  upon  rival  measures  for  highway  taxation 
and  finance  which  the  most  competent  legislature, 
employing  experts  and  holding  extensive  hearings, 
could  not  hope  to  pass  upon  intelligently  without 
months  of  debate.  Even  the  most  public-spirited 
and  well-informed  voters  reached  a  decision  only 
after  painstaking  inquiry,  while  the  mass  of  citi- 
zen?, if  they  voted  at  all,  must  in  the  very  nature 


of  the  case  have  been  moved  largely  by  such 
light  or  darkness  as  local  and  sectional  prejudices 
threw  upon  the  question. 

In  general  the  voters  were  puzzled  and  be- 
numbed by  such  an  array  of  measures.  One 
newspaper  kept  six  men  at  work  for  months 
studying  the  question,  and,  of  course,  publishing 
the  results.  More  than  one  educated  and  intelli- 
gent voter,  unable  to  form  so  many  opinions  be- 
forehand, took  the  newspaper  to  the  polls  and 
voted   as  therein  instructed. 

Those  persons  who  are  so  eager  to  put  before 
the  voters  their  pet  measures,  if  really  and  hon- 
estly desirous  of  promoting  the  public  good  would 
devote  some  of  their  efforts  to  securing  the  elec- 
tion of  desirable  and  honest-minded  legislators. 
It  may  be  that  if  people  cannot  govern  themselves 
through  representatives,  they  cannot  govern  them- 
selves at  all. 


Corporation  Commissioner  of  California 

Authorizes  Billion  and  a  Half  of  Securities 


By  C,  C.   WAKEFIELD 
Financial  Editor,  L,  A.  Express 


During  1926  authority  was  given  by  the 
State  Corporation  Department  for  the  sale 
of  $1,554,440,163.29  par  or  face  value  of 
securities.  This  represents  an  increase  of 
846  per  cent  over  the  first  year  of  "blue 
sky"  enforcement  in  California — 1915, 
when  the  total  was  only  $183,631,895. 


Forty-six  of  the  48  states  have  passed 
laws  regulating  the  sale  of  securities.  Many 
of  the  state  laws  radically  differ  in  the 
methods  pursued,  but  there  has  developed 
a  close  co-operation  between  the  different 
states  that  is  making  it  difficult  for  crooked 
promoters  to  repeat  fraudulent  financing. 


Los  Angeles  City  Committee  Asks  Personal  Cooperation 

By  EDWIN  BAKER 
Secretary^  Los  Angeles  City  Committee,  California  Taxpayers*  Association 


The  Los  Angeles  City  Committee  of  the 
California  Taxpayers'  Association  are  now 
located  in  their  new  offices  with  the  State 
Association  at  Suite  775,  Subway  Terminal 
Building,  with  entrances  at  417  S.  Hill  St. 
and  420  S.  Olive  St.,  and  cordially  extend 
an  invitation  to  all  members  to  call  and 
inspect  the  new  quarters,  meet  the  official 
personnel,  inspect  the  work  of  each  depart- 
ment, become  thoroughly  acquainted  with 
the  character  and  extent  of  our  working 
program,  and  know  the  service  we  are  ren- 
dering on  behalf  of  the  taxpayer.  Unfor- 
tunately so  few  of  our  members  maintain 
the  close  working  relationship  which 
should  at  all  times  prevail  between  the  of- 
ficials charged  with  the  specific  duties  of 
carrying  out  the  plans  and  purposes  of  an 
organization,  and  its  membership. 

While  we  are  mutually  interested  as 
monbers  in  carrying  forward  the  plans 
and  purposes  of  the  Association  and  are 
willing  to  co-operate  with  our  time  and 
energy  in  a  program  that  has  for  its  pur- 
pose economy  and  efficiency  in  governmen- 
tal affairs,  we  are  prone  to  leave  the  actual 
work  to  a  chosen  few  such  as  the  elective 
and  appointive  officials. 

That  situation  would  be  indeed  ideal 
whereby  the  rank  and  file  of  the  member- 
ship could  be  aroused  to  the  importance 
of  the  program  as  outlined  by  the  Asso- 
ciation and  made  to  realize  the  wonderful 
service  they  could  render  by  personal  ef- 
fort in  carrying  forward  the  message  to 
their  immediate  friends  and  acquaintances 


and  by  keeping  in  intimate  touch  with  the 
actual  work  as  it  progresses. 

The  Los  Angeles  Committee  is  striving  to 
achieve  that  ideal  and  in  that  spirit  solicits 
the  co-operation  of  its  membership  and 
hereby  conveys  the  assurance  that  all  tax- 
payers will  be  cordially  welcome  at  all 
times  and  every  opportunity  afforded  them 
to  counsel  and  advise  with  their  officials 
on  tax  problems. 

Penalties  for  Unpaid  Assessments 

The  Committee  is  not  unmindful  of  the 
penalties  which  many  property  owners 
have  had  to  pay  by  reason  of  the  collec- 
tion by  unscrupulous  parties  of  unpaid  as- 
sessments and  are  thoroughly  in  sympathy 
with  any  program  that  will  afford  them 
relief;  but,  owing  to  the  fact  that  the  fault 
lies  with  the  present  provisions  of  the 
various  improvement  acts,  it  will  be  neces- 
sary to  change  the  present  laws,  and,  with 
that  object  in  view,  certain  recommenda- 
tions will  be  made  to  the  Legislature  for 
the  purpose  of  correcting  the  evils  com- 
plained of  and  our  legislative  represen- 
tative will  be  instructed  either  to  urge  the 
adoption  of  our  recommendations,  or  to 
co-operate  with  others  to  seek  to  accom- 
plish by  appropriate  legislation  the  same 
purpose. 


For  the  fiscal  year  ended  Sept.  30,  1926, 
government  revenues  in  Haiti  exceeded  by 
10  per  cent  those  of  1924-25. 


The  following  table  has  been  pre* 
pared  for  the  convenience  of  the  tax- 
payers, bond  and  financial  houses, 
banks  and .  investors,  so  that  they 
may  have  a  table  showing  exactly 
how  much  it  will  cost  for  interest 

and  redemption  for  each  dollar  of 
serial  bonds  issued.  The  amounts 
in  the  columns  represent  the  total 
of  interest  and  principal  which  must 
be  repaid  for  each  dollar  borrowed 
on  serial  bonds  for  the  different 
terms  indicated  in  the  column  at  the 
left,  with  interest  at  rates  indicated 
at  the  head  of  the  several  columns. 
For  example,  for  each  dollar  of 
five-year  serial  bonds  at  4%,  $1.12 
must  be  repaid  in  interest  and  prin- 
cipal. If  they  bear  5%,  it  will  re- 
quire $1.15;  at  6%,  $1.18,  and  at 
7%,  $1.21.  Reference  to  the  term 
of  the  bonds  in  the  term  column, 
and  carried  over  to  the  specified  in- 
terest rate  which  they  bear,  will  at 
once  show  the  total  amount  for  any 
bonds  commonly  proposed. 

For  convenience  in  using  this 
table,  the  points  where  interest  and 
redemption  amounts  to  approxi- 
mately $1.50,  $2.00  and  $2.50  for 
each  dollar  borrowed  on  serial 
bonds,  have  been  indicated  by  using 
bold  face  type.  It  will  be  noted 
that  these  several  points  are  reached 
very  much  sooner  on  high  than  on 
low  interest  rates.  There  is  a  direct 
relationship  between  the  interest 
rate,  length  of  time  for  which  bonds 
are  issued,  and  the  total  to  be  paid 
for  interest  and  redemption. 


The  Cost  of  the  Serial 

Amount  Required  for  Interest  and  Ri 

Temu 


Term 

4% 

4%% 

4%% 

4%% 

5% 

6 

1.12 

1.1275 

1.1350 

1.1425 

1.16 

6 

1.14 

1.14875 

1.1575 

1.16625 

1.1760 

7 

1.16 

1.17 

1.18 

1.19 

1.20 

8 

1.18 

1.19125 

1.2025 

1.21376 

1.2250 

9 

1.20 

1.21250 

1.2250 

1.23750 

1.26 

10 

1.22 

1.23375 

1.2475 

1.26125 

1.2750 

11 

1.24 

1.2550 

1.27 

1.2850 

1.30 

12 

1.26 

1.27625 

1.2925 

1.80875 

1.3250 

13 

1.28 

1.29750 

1.3150 

1.33250 

1.35 

14 

1.30 

1.31875 

1.3375 

1.35625 

1.3750 

15 

1.32 

1.34 

1.36 

1.38 

1.40 

16 

1.34 

1.36125 

1.3825 

1.40375 

1.4250 

17 

1.36 

1.38250 

1.4050 

1.42750 

1.45 

18 

1.38 

1.40375 

1.4275 

1.45125 

1.4750 

19 

1.40 

1.4250 

1.45 

1.4750 

1.50 

20 

1.42 

1.44625 

1.4725 

1.49875 

1.5250 

21 

1.44 

1.46750 

1.4950 

1.52250 

1.55 

22 

1.46 

1.48875 

1.5175 

1.54625 

1.6750 

23 

1.48 

1.51 

1.54 

1.57 

1.60 

24 

1.50 

1.53125 

1.5625 

1.69375 

1.6250 

25 

1.52 

1.55250 

1.5850 

1.61750 

1.65 

26 

1.54 

1.57375 

1.6075 

1.64125 

1.6750 

27 

1.56 

1.5950 

1.63 

1.6650 

1.70 

28 

1.58 

1.61625 

1.6525 

1.68875 

1.7250 

29 

1.60 

1.63750 

1.6750 

1.71250 

1.75     ' 

30 

1.62 

1.65875 

1.6975 

1.73625 

1.7750 

81 

1.64 

1.68 

1.72 

1.76 

1.80 

32 

1.66 

1.70125 

1.7425 

1.78375 

1.8250 

33 

1.68 

1.72250 

1.7650 

1.80750 

1.85     1 

34 

1.70 

1.74375 

1.7875 

1.83125 

1.8760  1 

35 

1.72 

1.7650 

1.81 

1.8550 

1.90 

36 

1.74 

1.78625 

1.8325 

1.87875 

1.9250 

37 

1.76 

1.80750 

1.8550 

1.90250 

1.95     1 

38 

1.78 

1.82875 

1.8775 

1.92625 

1.9750  1 

39 

1.80 

1.85 

1.90 

1.95 

2.00     i 

40 

1.82 

1.87125 

1.9225 

1.97376 

2.0250 

41 

1.84 

1.89250 

1.9450 

1.99750 

2.05 

42 

1.86 

1.91375 

1.9675 

2.02125 

2.0750 

43 

1.88 

1.9350 

1.99 

2.0450 

2.10 

44 

1.90 

1.95625 

2.0125 

2.06875 

2.1250 

45 

1.92 

1.97750 

2.0350 

2.09250 

2.15 

46 

1.94 

1.99875 

2.0575 

2.11625 

2.1750 

47 

1.96 

2.02 

2.08 

2.14 

2.20 

48 

1.98 

2.04125 

2.1025 

2.16875 

2.2250 

49 

2.00 

2.06250 

2.1250 

2.18750 

2.25 

50 

2.02 

2.08375 

2.1475 

2.21125 

2.2750 

-4 

The  amounts  in  the  columns  represent  total  of  Inteneit  m 

at  the  left  and  interest  rate  at  head  of  oolomns.    Tof 

of  bonds. 

=^ 

TAX-FREE  SECUl 

("Municipal"  Is  here  used  in  the  larger  legal 
districts.)  The  errand  SLggregate  value  of  all  mui 
increase  of  over  30  per  cent  over  1923,  Tehich 
somewhat  with  ready  sale  of  such  securities,  but 
637,992 — a  new  high  record  by  a  substantial 

The  1925  flgrure  was  only  slightly  less  than 
a  billion  dollars  or  over.  Prior  to  1919,  there  was] 
totals  were  close  to  $500,000,000.  The  war  period 
we  have  had  a  spree  of  municipal  bonding — the  ' 
1922-23  the  total  dropped  slightly,  and  in  1924-25 
ated  increase,  especially  so  in  California.  Unless  I 
shrinkage  is  likely  to  occur  in  the  immediate  futi 


J,   By  Research  Department^ 

^    CaHfomia  Taxpayers^  Association 


t 

pch  Dollar  of  Serial  Bonds  at  Various 
■terest 


r5%% 

e% 

6%% 

6%% 

6%% 

7% 

1.17250 

1.18 

1.18750 

1.1960 

1.20250 

1.21 

1.20125 

1.21 

1.21876 

1.2276 

1.23625 

1.2450 

1.23 

1.24 

1.25 

1.26 

1.27 

1.28 

;  1.25875 

1.27 

1.28126 

1.2926 

1.30376 

1.3160 

1.28750 

1.30 

1.31250 

1.3250 

1.33760 

1.36 

1.31625 

1.33 

1.34375 

1.3675 

1.37126 

1.3860 

1.3450 

1.36 

1.3750 

1.39 

1.4060 

1.42 

1.37375 

1.39 

1.40626 

1.4226 

1.43876 

1.4550 

1.40250 

1.42 

1.43760 

1.4650 

1.47260 

1.49 

1.43125 

1.45 

1.46875 

1.4875 

1.50625 

1.5250 

1.46 

1.48 

1^0 

1.52 

1.64 

1.66 

1,48875 

1^1 

1.53125 

1.5525 

1.67376 

1.5950 

1  1^1750 

1.54 

1.56250 

1.6860 

1.60760 

1.63 

1.54625 

1.57 

1.59375 

1.6176 

1.64126 

1.6660 

1.5750 

1.60 

1.6250 

1.65 

1.6750 

1.70 

1.60375 

1.63 

1.65626 

1.6826 

1.70876 

1.7360 

1.63250 

1.66 

1.68750 

1.7160 

1.74250 

1.77 

1.66125 

1.69 

1.71875 

1.7476 

1.77626 

1.8060 

1.69 

1.72 

1.75 

1.78 

1.81 

1.84 

i   1.71875 

1.75 

1.78726 

1.8125 

1.84376 

1.8760 

1   1.7475 

1.78 

1.81260 

1.8460 

1.87760 

1.91 

i   1.77625 

1.81 

1.84375 

1.8775 

1.91126 

1.9450 

1.8050 

1.84 

1.8750 

1.91 

1.9450 

1.98 

1   1.83375 

1.87 

1.90625 

1.9426 

1.97875 

2.0150 

1.86250 

1.90 

1.93750 

1.9760 

2.01250 

2.05 

1.89126 

1.93 

1.96875 

2.0075 

2.04626 

2.0860 

1.92 

1.96 

2.00 

2.04 

2.08 

2.12 

1.94875 

1.99 

2.03125 

2.0726 

2.11376 

2.1560 

i  1.97750 
f  2.M625 

2.02 

2.06250 

2.1060 

2.14760 

2.19 

2.05 

2.09375 

2.1376 

2.18125 

2.2260 

2.0350 

2.08 

2.1260 

2.17 

2.2150 

2.26 

2.06375 

2.11 

2.15625 

2.2026 

2.24875 

2.2960 

2.09250 

2.14 

2.1875 

2.2350 

2.28250 

2.33 

2.12125 

2.17 

2.21875 

2.2675 

2.31626 

2.3660 

2.15 

2.20 

2.26 

2.30 

2.36 

2.40 

\   2.17876 

2.23 

2.28126 

2.3326 

2.38375 

2.4360 

1  2.20750 

2.26 

2.31260 

2.3650 

2.41750 

2.47 

(   2.23626 

2.29 

2.34376 

2.3976 

2.46126 

2.5050 

2.2650 

2.32 

2.3760 

2.43 

2.4850 

2.54 

i   2.29375 

2.35 

2.40626 

2.4625 

2.61875 

2.6750 

1   2.32250 

2.38 

2.43750 

2.4950 

2.56250 

2.61 

(   2.35126 

2.41 

2.46875 

2.6275 

2.68625 

2.6450 

2.38 

2.44 

2.50 

2.66 

2.62 

2.68 

i   240875 

2.47 

2.63125 

2.5925 

2.66376 

2.7150 

\   2.43750 

2.50 

2.66250 

2.6260 

2.68760 

2.76 

i   2.46626 

2.53 

2.69376 

2.6575 

2.72126 

2.7860 

■Drtbereiwj 
Id,  orahiplj  1 

r 

id  for  each  dollar  borrowed  for  the  term  indicated 

unount  of  bonds  by  amount  for  term  and  interest 

r  THE  UNITED  STATES 

b  the  state,  the  county,  the  school  and  other  special 
M  In  the  United  SUtes  for  1924  was  11,398.953,158.  an 
\    The  1925   firmness  In  the  money  market  interfered 

Mpal  bonds  disposed  of  ran  over  1924,  reaching  $1,399.- 

j 

jtt  was  the  fifth  successive  year  in  which  the  sales  were 
jfc^they  ran  over  $500,000,000  and  1914-1917  the  yearly 
Mm  to  a  minimum.  Thus  it  is  evident  that  since  1919 
hz-free  securities.  In  1921,  the  billion  dollar  era  began, 
fag  up.  The  future  gives  promise  of  a  greatly  acceler- 
lywhm  begin  to  realize  where  such  procedure  ends,  no 


This  table  shows  how  much  the 
people  must  pay  to  retire  any  pro- 
posed bond  issue.  Likewise,  the 
total  amount  of  the  lien  which  will 
be  placed  against  their  property  by 
a  bond  issue  for  interest  and  prin- 
cipal may  readily  be  ascertained. 

These  are  the  acid  tests  for  every 
proposed  expenditure  of  public 
money : 

FIRST — Is  the  proposed  plan  a 
proper  function  of  government? 

SECOND— Can  we  afford  it? 

THIRD — Is  the  proposed  plan 
the  most  economical  possible  to  pro- 
cure the  needed  results? 

FOURTH — How  can  the  money 
be  raised  equitably? 

FIFTH — ^How  may  we  secure  the 
wisest  and  most  economical  expend- 
iture of  the  money? 

SIXTH — If  this  money  is  to  be 
raised  by  bond  issue,  will  the  pro- 
posed improvement  outlast  the  term 
of  the  bonds,  or  will  we  be  paying 
on  bonds  when  the  improvement  is 
entirely  gone? 

This  last  test  frequently  deter- 
mines the  limit  of  the  term  of  the 
bonds,  and,  applying  this  to  the 
table  with  interest  rates  obtainable, 
the  total  costs  may  be  readily  ascer- 
tained. 

THIS   TABLE   AS    SEPARATE    REPRINT 

AVAILABLE  TO  ALL  WHO  ASK 

This  table  has  been  put  on  the  press  as  a  separate 
reprint  from  THE  TAX  DIGEST.  Copies  wili  be 
sent  to  all  vrho  write  asking  for  them. 


Saving  School  Money  by  Centralized  Buying 


Robert  L.  Bird,  Superintendent  of 
Schools,  San  Luis  Obispo  County,  in  re- 
iponse  from  an  inquiry  of  the  Research 
department,    California  Taxpayers'   Asso- 


ciation, testifies  that  a  substantial  economy 
has  been  affected  in  San  Luis  Obispo 
County  by  centralized  purchasing  of  school 
supplies.    Supt.  Bird's  response  follows: 


By  ROBERT  L.  BIRD 
Superintendent  of  Schools,  San  Luis  Obispo  County 


Your  request  for  an  account  of  our  experi- 
ence with  county  purchasing  of  school  supplies 
»me  a  few  days  ago.  The  only  report  that  I 
lave  in  writing  or  print  is  a  talk  that  I  gave 
Lt  the  last  Superintendents'  Convention.  I  am 
;lad  to  enclose  a  copy  of  this  if  it  will  be  of 


any  service  to  you.  We  have  demonstrated  with- 
out any  doubt  that  county  purchasing  pays  the 
schools.  However,  it  does  add  a  great  deal  of 
clerical  work  and  our  last  grand  jury  recognized 
this  fact  by  recommending  that  we  continue  the 


service. 


Statement  by  Supt.  Bird  at  the  County  Superintendents'  Convention, 

Lal^e  Tahoe,  Calif.,  October,  1926 


The  purchase  of  school  supplies  has  always 
)een  a  problem  with  rural  school  boards.  San 
Luis  Obispo  County  Boards  made  an  attempt  sev- 
eral years  ago  to  form  some  sort  of  organization 
'or  co-operative  purchasing  of  the  ordinary  school 
(upplies.  This  was  done  with  some  degree  oi 
luccess  for  one  year,  but  was  discontinued  be- 
cause it  was  impossible  to  find  someone  who 
tvould  be  responsible  for  carrying  out  the  neces- 
sary details.  It  had  been  the  custom  with  certain 
lupply  houses  to  send  their  agents  into  the  county, 
md  it  appeared  that  these  agents  were  authorized 
:o  load  up  the  schools  with  all  kinds  of  supplies, 
ind  charge  whatever  prices  could  be  attached  to 
:he  orders.  We  had  instances  where  schools  in 
the  same  neighborhood  during  the  same  trip  of 
the  agent  were  charged  different  prices.  One 
country  school  was  sent  twelve  quart  bottles  of 
red  ink  in  a  single  order,  or  three  gallons  of 
red  ink  for  a  school  of  twenty-five  pupils. 

Some  of  the  clerks  had  spoken  to  me  after  I 
became  county  superintendent  relative  to  making 
Another  attempt  at  county  purchasing.  We  saw 
that  some  effort  should  be  made  to  protect  the 
small  schools  against  the  over-ambitious  agent. 
[  took  up  the  matter  with  the  county  purchasing 
agent  here.  During  the  year  1922-23  twenty-five 
schools  accepted  the  plan. 

The  year  previous,  1921-22,  some  of  the  prices 
paid  for  common  articles  were:  Pens,  per  gross, 
$1.50;  ink,  per  quart,  $1.50;  paste,  per  pint,  $1; 
manila  drawing  paper,  per  ream,  $325;  legal  cap, 
per  ream,  $5.40;  blotters,  per  gross,  $1;  cut  news, 
per  pound,  19  cents.  In  addition  the  schools 
paid  the  freight.  During  the  following  year 
with  only  twenty- five  schools  represented,  these 
prices  were  practically  cut  in  two  and  prices  paid 
for  the  same  articles  ranged  as  follows:  Pens, 
75  cents;  ink,  $1;  paste,  65  cents;  drawing 
paper,  90  cents;  legal  cap,  $2.16;  blotters,  35 
cents;  cut  news,  5  cents. 

Our  plan  proved  a  success  from  the  first  and 
in  time  all  of  the  schools  of  the  county  adopted 
it.  Last  year  our  prices  for  the  same  articles 
were  as  follows:  Pens,  50  cents;  ink,  60  cents; 
paste,  45  cents;  drawing  paper,  63  cents;  legal 
cap,  $1.40;  blotters,  27  cents;  cut  news,  4%  cents. 


This  year  our  prices  are  about  the  same,  with  posr 
sibly  a  little  change  higher  or  lower.  During 
the  year  1922-23  and  subsequently,  the  prices  are 
quoted  delivered  to  San  Luis  Obispo  or  destina- 
tion. The  saving  on  freight  alone  is  quite  an 
item.  The  estimated  saving  to  the  schoob  on 
supplies  purchased  through  the  county  purdiasing 
agent  is  about  15000  per  year.  We  have  practi- 
cally eliminated  the  visiting  agent  and  time  is 
saved  to  the  teacher  and  school  board. 

During  the  first  years  of  purchasing  by  this 
method,  we  received  the  orders  from  the  various 
boards  and  gathered  these  under  classifications 
for  the  purpose  of  receiving  bids.  After  the  bid 
was  received,  each  order  was  sent  to  the  suc- 
cessful bidder  and  was  filled  and  sent  directly  to 
the  school.  This  was  not  altogether  successful, 
because  a  few  schools  ordered  too  much  material 
and  it  was  difficult  to  get  a  check  on  the  mate- 
rials and  invoices.  When  there  was  a  mistake 
it  was  hard  to  get  an  adjustment. 

About  this  time  our  office  was  moved  from 
the  Court  House  to  a  vacant  store  room,  and  we 
decided  to  accumulate  all  of  the  orders  and  have 
the  entire  shipment  sent  to  San  Luis  Obispo. 
This  plan  has  proven  very  successful.  Goods  are 
sent  here  and  checked,  and  the  orders  are  made 
up  for  the  individual  schools  to  be  taken  by  the 
teacher  or  clerk  or  by  anyone  who  comes  in  from 
the  district  and  is  willing  to  take  the  package  to 
the  school.  Our  system  of  rural  supervision  has 
aided  also  in  getting  the  packages  to  the  rural 
schools.  Now  schools  get  what  they  want  and 
do  not  need  to  take  any  more  than  is  necessary. 
We  are  in  a  position  to  inspect  the  articles  and 
make  them  right  if  there  is  any  mistake  in  the 
shipment. 

Our  only  regret  in  carrying  out  this  plan  is 
that  the  local  dealers  who  were  doing  a  legiti- 
mate business  have  been  practically  eliminated 
from  participating  in  the  business.  But  in  so 
many  cases  the  outside  agents  were  reaping  such 
an  undeserved  harvest,  it  appeared  that  some- 
thing had  to  be  done.  Practically  all  of  the  local 
dealers  throughout  the  county  have  stated  that 
the  plan  should  be  continued. 


A  bonuAni. 
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Value  and  Character  of  the  Public  Domain 


Secretary  Hubert  Work  of  the  Interior 
Department,  in  a  letter  to  Representative 
N.  J.  Sinnott  of  Oregon,  chairman  of  the 
House  Public  Lands  Committee,  gives  in- 
formation which  is  of  value  in  considering 
a  proposal  to  give  the  states  compensation 
for  the  presence  therein  of  Federal  lands 
which  are  exempt  from  taxation,  or  other 
state  control.  The  subject  was  advanced 
in  the  public  thought  by  the  adoption  of 
a  resolution  by  the  Western  States  Tax- 
payers' Conference  held  in  Los  Angeles 
during  October,  1926,  which  resolution 
was: 

RESOLVED,  that  a  committee  of  three  be  ap- 
pointed to  investigate  and  report  on  the  advis- 
ability of  urging  the  Federal  Government  to  pay 
annually  to  states  in  which  public  lands  are 
located,  sums  equivalent  to  the  prevailing  rate 
of  taxes  upon  an  equal  acreage  of  similar  lands 
in  such  states. 

Also  the  National  Tax  Conference  had 
the  matter  under  consideration  at  Phila- 
delphia in  November,  1926.  The  TAX 
DIGEST  takes  from  Secretary  Work's  letter 
the  following  statements: 

Ohio,  Indiana,  Illinois,  Missouri,  Alabama, 
Mississippi,  Louisiana,  Michigan,  Arkansas,  Flor- 
ida, Iowa  and  Wisconsin  were  granted  one  section 
in  each  township,  or  one-thirty-sixth  of  the  area 
of  the  township,  for  school  purposes.  California, 
Minnesota,  Oregon,  Kansas,  Nebraska,  Washing- 
ton, Dakota,  Montana,  Idaho  and  Wyoming  were 
granted  two  sections  in  each  township,  or  one- 
eighteenth  of  the  township,  for  school  purposes. 
Utah,  New  Mexico,  Arizona  and  Oklahoma  were 
granted  four  sections  in  each  township,  or  one- 
ninth  of  the  total  area  of  the  land  in  tiie  town- 


The  total  area  granted  Arizona,  California,  Colo- 
rado, Idaho,  Montana,  New  Mexico,  Oregon,  Utah, 
Washington,  and  Wyoming,  of  school  sections  in 
place  aggregates  a  total  of  49,276303  acres,  of 


which  there  remains  unsurveyed  an  area  of  ap 
proximately  3,381,919  acres. 

One  of  my  predecessors  a  few  years  ago  madi 
an  estimate  of  the  value  of  the  "'national  estate* 
in  the  remaining  public-land  areas,  substantial!] 
as  follows: 

Sale  value  of  the  surface  of  public  lands  out 
side'  national  forests— 190,000,000  acres-4310, 
000,000. 

Value  of  national  forests  and  resources,  $1,000, 
000,000. 

Royalty  value  of  coal  in  public  ownership;  bitu 
minous,  10,000,000,000  tons,  at  10  cents;  sub-bitu 
minous,  30,000,000,000  tons  at  8  cents,  and  lignite 
50,000,000,000  tons,  at  5  cents,  aggregating  $5,900, 
000,000. 

Royalty  value  of  700,000,000  barrels  of  oil,  al 
1214  per  cent,  $175,000,000. 

Royalty  value  of  50,000,000,000  barrels  of  shah 
oil,  at  5  per  cent,  $5,000,000,000. 

Royalty  value  of  3,500,000,000  tons  of  phos 
phate,  at  2  per  cent,  $280,000,000. 

Royalty  value  of  20,000,000  tons  of  potash,  al 
2  per  cent,  $30,000,000. 

Royalty  value,  Alaska;  coal  of  all  grades 
20,000,000,000  tons,  at  5  cents,  $1,000,000,000 
Twenty-five  million  barrels  of  oil,  at  10  per  cent 
$2,500,000. 

Total  estimated  royalty  and  sale  value  of  public 
lands  and  resources,  $13,697,500,000. 

In  addition,  he  estimated  the  annual  return  fron 
water  power  on  the  public  lands,  at  10  cents  pei 
horsepower  per  year,  $1,550,000. 

Secretary   Work   Opposes   a    Bill    to   Cede 
Unreserved  Public  Domain  to  the  States 

Secretary  Work  has  also  written  Senatoi 
Robert  N.  Staniield  of  Oregon,  chairman, 
Committee  on  Public  Lands  and  Surveys  of 
the  Senate,  opposing  ''the  enactment  of  a 
bill  introduced  in  the  Senate  proposing 
that  the  Federal  government  cede  the  entire 
unreserved  public  domain  to  the  states.'^ 
Secretary  Work  took  the  position  that,  if 
such  a  bill  were  enacted,  it  "would  mean 
the  end  of  Federal  reclamation  and  Federal 
conservation.'' 


A  Berlin  cablegram  says  of  the  current 
German  budget  that  ''the  only  satisfaction 
the  taxpayer  finds  in  the  bill  presented  to 
him  today  is  the  Presidential  item.  The 
total  expenditures  of  President  Von  Hin- 
denburg  amount  only  to  $149,000,  in 
1927,  compared  with  $9,000,000  which 
Germany  paid  its  princes  before  the  war. 
President  Von  Hindenburg's  pay  envelope 
is  $14,500;  expenses  and  allowances, 
$134,500.'' 


The  profits  of  sales  made  by  a  foreign 
firm  through  any  kind  of  an  intermediary 
resident  in  New  Zealand  are  taxable  even 
though  the  contract  is  not  concluded  there, 
In  other  words,  whenever  a  person  resi- 
dent in  New  Zealand  is  instrumental  in 
securing  an  order  for  an  American  or  any 
other  foreign  enterprise,  the  resulting 
profits  will  be  assessable  in  the  name  of 
the  agent,  who  shall  have  recourse  against 
the  seller  for  the  amount  of  tax  paid. 


THE  TAX  DIGEST 

JOHN  LATHROP,  Editor 
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Opiniomi  ezpreased  by  writers  herein  are  not 
necessarily  the  opinions  of  the  Editor  of  this 
magazine,  but  are  printed  in  the  interests  of 
free  discussion. 


A  Final  and  Unbiased  Study  and  Report 

To  be  Made  on  San  Gabriel  Flood  Control 

'hree  Eminent  Engineers — Charles  H.  Paul,  Frederick  H.  Fowler  and  Charles  D.  Marx- 
Employed  by  the  Supervisors  to  Learn  the  Economic,  Hydrographic,  Engineering 
and  Geologic  Facts,  and  Suggest  the  Proper  Procedure 


Three  eminent  engineers,  men  of  the 
ighest  integrity  and  ability  and  adequate 
x]>erience  are  making  a  study  and  will 
eport  on  the  San  Gabriel  flood  control 
problem.  These  engineers  will  go  into 
he  economic,  hydrographic,  geologic  and 
ngineering  facts.  They  were  employed 
igreeable  with  a  suggestion  made  by  a 
oint  committee  of  several  civic  bodies, 
ransmitted  through  the  chairman  thereof, 
Arthur  S.  Bent,  as  president  of  the  Los 
bigeles  Chamber  of  Commerce,  after  the 
upervisors  had  asked  the  chamber  to  act. 
rhe  supervisors  accepted  the  suggestion, 
ind  on  January  10,  1927,  the  engineers 
^egan  their  work.  In  order  that  the  record 
nay  be  complete,  THE  TAX  DIGEST  here 
prints  the  later  history  of  this  matter. 

THE  SUPERVISORS'  REQUEST 

On  November  15,  1926,  the  Los  Angeles 
ioard  of  County  Supervisors  addressed  a 
etter  to  the  Los  Angeles  Chamber  of  Com- 
uerce,  saying: 

We  hereby  request  the  Chamber  of  Commerce 
if  Los  Angeles,  a  body  of  public  spirited  citizens, 
o  suggest  and  recommend  to  this  Board  some 
dan  for  an  unprejudiced  and  unbiased  investi- 
gation of  the  whole  San  Gabriel  project,  to  the 
!nd  that  public  confidence  in  this  great  under- 
aking  may  not  be  misplaced. 

The  Chamber  of  Commerce  directors  on 
November  23,  1926,  advised  the  super- 
visors : 

The  Board  of  Directors  of  the  Los  Angeles 
Camber  pf  Commerce  appointed  a  special  com- 
aittee  to  consider  this  matter.  This  committee 
leemed  it  of  public  interest  to  call  into  co-oper- 
ition  representatives  of  other  civic  bodies,  to- wit: 
he  Los  Angeles  Clearing  House,  the  Los  Angeles 
>ection  of  the  American  Society  of  Civil  Engi- 
leers,  the  Municipal  League  and  California  Tax- 
payers* Association. 

The  committee  of  the  Chamber  of  Com- 
nerce  consisted  of  Arthur  S.  Bent,  presi- 


dent of  the  chamber,  chairman;  Geo.  I. 
Cochran,  Harry  J.  Bauer,  William  Lacy 
and  John  W.  Kemp.  The  Clearing  House 
was  represented  by  W.  R.  Morehouse;  the 
Los  Angeles  Section,  American  Society  of 
Civil  Engineers,  by  H.  A.  Van  Norman, 
president,  and  Raymond  A.  Hill,  past-presi- 
dent; the  Municipal  League  by  H.  L.  Mol- 
ler,  president,  and  Clark  E.  Bell,  member 
of  the  executive  committee;  California  Tax- 
payers' Association  by  Joy  A.  Winans, 
chairman  of  the  Los  Angeles  City  Com- 
mittee, and  John  Lathrop,  editor,  THE 
TAX  DIGEST. 

This  committee  met  several  times,  and 
on  December  21,  1926,  Mr.  Bent,  the  chair- 
man, sent  to  the  Board  of  Supervisors  a 
letter  outlining  a  suggested  plan  of  proce- 
dure and  the  employment  of  three  engi- 
neers, Charles  H.  Paul  of  Dayton,  0.; 
Frederick  H.  Fowler  of  San  Francisco,  and 
Charles  D.  Marx  of  Stanford  University, 
with  instructions  to  study  and  report  on 
the  control  and  conservation  of  the  flood 
waters  of  the  San  Gabriel,  balancing  all 
hydrographic  and  economic  factors. 

On  December  27,  the  Board  of  Super- 
visors officially  accepted  the  pro]X>sal  in 
the  form  of  a  resolution  which  employed 
the  engineers  in  the  manner  suggested.  On 
January  10,  the  engineers  arrived  in  Los 
Angeles  and  were  given  a  suite  of  two 
rooms  at  the  Los  Angeles  Chamber  of  Com- 
merce, with  equipment  adequate  to  their 
needs.  They  proceeded  immediately  with 
their  duties,  it  being  understood  that  they 
would  be  able  to  report  by  the  end  of 
March. 

The  action  of  the  Chamber  of  Commerce 
and  the  Joint  Committee  and  the  Super 
visors  has  apparently  been  endorsed  by  the 
public,  which  seems  to  rejoice  that  at  last 
a  competent,  adequate,  unbiased  and  fin(d 
study  and  report  will  be  made  which  will 
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settle,  it  is  hoped  for  all  time,  the  contro- 
versy which  has  unfortunately  been  waged 
over  flood  control  action  in  Los  Angeles 
County. 

The  three  engineers  are  men  of  the  high- 
est ability  and  experience,  none  of  whom 
bas  ever  expressed  an  opinion  so  far  as 
is  known  on  flood  control  matters  in  Los 
Angeles  County,  and  who  hav^  had  to  do 
with  none  of  the  previous  reports.  They 
entered  upon  their  work  absolutely  without 
any  thesis  to  prove  or  disprove;  were  given 
an  open  commission  and  instructed  to  learn 
the  facts — hydrographic,  economic,  engi- 
neering and  geologic. 

THE  TAX  DIGEST  here  prints  in  full 
the  letter  of  the  Los  Angeles  Chamber  of 
Commeroe  to  the  supervisors,  and  the  reso- 
lution of  the  supervisors  accepting  the  pro- 
posals. The  taxpayers  are  urged  to  read 
these  two  communications  with  exceeding 
care,  in  order  to  get  the  complete  facts 
upon  which  to  base  their  judgment. 

THE  CHAMBER  OF  COMMERCE 

PROPOSAL 

The  Lo0  Angeles  Chamber  of  Commerce. 

Office  of  the  President 
December  21,  1926. 

Honorable  Board  of  Supervisors, 
HaU  of  Records, 
Los  Angelea. 
Gentlemen: 

The  Los  Angeles  Qiamber  of  Commerce  and 
the  other  organizations  it  has  associated  with 
itself  in  connection  with  the  San  Gabriel  Dam 
question,  which  you  referred  to  us,  fully  appre- 
ciating the  honor  and  responsibility,  suggest  the 
following  plan  of  procedure  which  we  hope  wiU 
clarify  the  situation  and  expedite  the  construction 
of  necessary  flood  control  works  on  the  San 
GabrieL  In  order  that  our  conclusions  may  be 
clearly  understood,  we  beg  to  review  the  matter 
briefly  as  follows: 

On  November  15th  we  received  an  invitation 
from  you  to  make  certain  suggestions  in  accord- 
ance with  the  formal  resolution  passed  by  your 
Honorable  Body  on  November  10th,  reading:  **We 
hereby  request  the  Chamber  of  Commerce  of  Los 
Angeles,  a  body  of  public  spirited  citizens,  to 
suggest  and  recommend  to  this  Board  some  plan 
for  an  unprejudiced  and  unbiased  investigation 
of  the  whole  San  Gabriel  project,  to  the  end 
that  public  confidence  in  this  great  undertaking 
may  not  be  misplaced.** 

The  matter  was  placed  before  the  Board  of 
Directors  of  this  Chamber  at  its  first  meeting 
following  the  receipt  of  your  communication,  and 
on  November  23rd,  we  wrote  you  in  part  as  fol- 
lows: *The  Board  of  Directors  of  the  Los  An- 
geles Qiamber  of  Commerce  appointed  a  special 


committee  to  consider  this  matter.  This  com 
mittee  deemed  it  of  public  interest  to  call  int< 
co-operation  representatives  of  other  dvic  bodies 
to-wit:  the  Los  Angeles  Gearing  House,  the  Im 
Angeles  Section  of  the  American  Society  of  Qvi 
Engineers,  the  Municipal  League  and  the  Call 
fomia  Taxpayers'  Association. 

The  various  organizations  were  represented  b^ 
the  following  personnel: 

Los  Angeles  Chamber  of  Commeroe — Arthur  S 
Bent,  chairman;  George  I.  Cochran,  Harry  J 
Bauer,  William  Lacy,  John  W.  Kemp. 

The  Los  Angeles  Clearing  House — W.  R.  More 
house. 

Los  Angeles  Section,  American  Society  of  Qvi 
Engineers — H.  A.  Van  Norman,  president;  Ray 
mond  A.  Hill,  past-president. 

Municipal  League — H.  L.  MoUer,  president 
Clark  E.  Bell,  member  executive  committee. 

California  Taxpayers'  Association—^Joy  A 
Winans,  chairman,  Los  Angeles  Committee;  Johi 
Lathrop,  editor.  The  Tax  Digest. 

By  unanimous  vote,  this  combined  group  reoom 
mend  to  your  Honorable  Body  the  following  pro 
cedure: 

We  will  suggest  to  you  the  names  of  thret 
representative  engineers  whose  standing  shoul< 
establish  confidence  in  the  public  mind,  you  h 
appoint  these  men  as  an  investigating  body  t 
be  instructed  by  you  in  an  open  letter  to  mak( 
a  thorough  study  of  all  phases  of  the  control  an< 
conservation  of  the  flood  waters  of  the  Sai 
Gabriel,  and  to  make  a  public  report  of  thd 
findings. 

Also  that  all  engineering  and  other  data  bearini 
upon  this  project,  in  possession  of  your  Hon 
orable  Body,  or  the  Engineering  Department  o 
the  Los  Angeles  County  Flood  Control  Districi 
be  placed  at  the  disposal  of  these  epgineers  ti 
facilitate  their  study. 

On  November  24th,  we  received  a  letter  fron 
you  indicating  your  approval  of  this  general  pla] 
of  procedure,  and  immediately .  proceeded  to  th 
selection  of  engineers  for  this  important  tas^ 
The  Chamber  of  Commerce  committee,  with  th 
sincere  and  earnest  co-operation  of  the  othe 
civic  bodies  above  named,  determined  upon 
basis  of  selection,  after  long  discussion  of  th 
importance  of  the  various  factors  to  be  considerec 

Since  the  investigating  board  is  to  be  oon 
posed  of  technical  men,  the  Los  Angeles  Sectior 
American  Society  of  Civil  Engineers,  was  aske 
by  the  others  of  this  group  to  rate  a  numbe 
of  the  best  qualified  engineers  according  to  thei 
professional  standing,  technical  training,  exper: 
ence  with  this  type  of  problem,  soundness  of  judg 
ment,  and  their  freedom  from  technical  or  pei 
sonal  bias. 

After  very  thorough  investigation  and  considei 
ation  of  the  qualifications  of  over  fifty  engineer: 
including  all  names  which  had  been  suggested 
to  us,  the  Los  Angeles  Section,  American  Societ 
of  Civil  Engineers,  submitted  a  final  list  of  fiftee: 
names  to  our  group,  together  with  their  rating  o: 
each  point  tabulated  in  the  selection  schedule. 

This  dif][icult  and  delicate  task  was  performe 
in  a  spirit  of  high  public  service,  and  so  conf 
dent  were  the  representatives  of  the  Chamber  o 
Commerce  and  the  other  civic  bodies  of  th 
scientific  fairness  of  this  selection,  that  our  cfaoio 
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>r  the  board  of  engineers  was  made  from  the 
rat  few  names  on  this  list. 

In  order  that  there  might  be  nothing  to  detract 
"om  public  confidence  in  the  report  of  this  board 
F  engineers,  it  was  unanimously  agreed  among 
s  that,  irrespective  of  technical  qualifications,  no 
lan  should  be  selected  who  had  had  contact  with 
le  controversy,  or  who  was  in  any  way  asso- 
iated  with  any  of  the  parties  thereto. 

We  then  took  the  liberty  of  ascertaining  the 
irailability  of  these  engineers  for  immediate  serv- 
»  in  order  that  there  might  be  no  delay. 

We  now  beg  to  recommend  to  your  Honorable 
ody  the  appointment  of  Charles  H.  Paul,  Fred- 
rick H.  Fowler,  and  Charles  D.  Marx  as  a  Board 
f  Engineers,  and  further  recommend  that  they 
e  instructed  as  follows: 

'Make  a  complete  investigation  and  study 
of  all  phases  of  the  control  and  conservation 
of  the  flood  waters  of  the  San  Gabriel  and 
make  a  public  report  of  your  findings  and 
conclusions  as  to  that  plan  of  development 
which  best  balances  all  hydraulic  and  eco- 
nomic factors.*' 

The  professional  records  of  these  engineers  are 
iven  herewith  for  your  information  and  con- 
deration: 

HARLES  H.  PAUL-Bom  1875  at  Rock- 
port,  Mass.;  educated  at  Massachusetts  Insti- 
tute of  Technolo£T;  from  1896  to  1904  on 
the  water  supply  of  various  eastern  cities; 
from  1904  to  1915  with  the  United  States 
Reclamation  Service,  during  which  time  he 
was  in  charge  of  the  design  and  construction 
of  the  Arrowrock  Dam;  since  1915  has  been 
chief  engineer  and  consulting  engineer  of 
Miami  Conservancy  District,  and  in  priva^.e 
practice  as  a  consulting  engineer;  member 
and  director,  American  Society  of  Civil  Engi- 
neers. Present  address,  Dayton  Trust  &  Sav- 
ings Bldg.,  Dayton,  Ohio. 

REDERICK  H.  FOWLER— Bom  1879  at  Cus- 
ter, Montana;  graduated  1905  from  Stanford 
University;  from  1905  to  1910  on  general 
engineering  work,  principally  in  California; 
from  1910  to  1922  with  United  States  Forest 
Service,  first  as  hydro-electric  engineer  and 
later  as  engineering  representative  of  the 
Federal  Power  Commission  in  California  and 
Western  Nevada;  since  1922  in  private  prac- 
tice as  a  consulting  engineer;  member  Ameri- 
can Society  of  Civil  Engineers.  Present  ad- 
dress, 1300  First  National  Bank  Bldg.,  San 
Francisco. 

HARLES  D.  MARX— Bom  1857  at  Toledo, 
Ohio;  holds  engineering  degrees  from  several 
American  and  European  universities;  prior  to 
1891  principally  on  railroad  and  public 
works;  since  1891  professor  of  civil  engi- 
neering at  Stanford  University,  and  engaged 
in  practice  as  a  consulting  engineer;  mem- 
ber and  past-president,  American  Society  of 
Civil  Engineers  and  chairman.  Arch  Dam  Test 
Committee  for  Engineering  Foundation.  Pres- 
ent address,  Stanford  University,  California. 

We  believe  that  the  Board  of  Engineers  should 
stablish  an  office  in  Los  Angeles,  where  all  data 
ill  be  readily  available,  in  order  that  the  investi- 
ation  may  be  expedited  without  sacrificing  thor- 


ou^ness.  It  is  believed  by  our  committee  that 
the  investigation  and  study  can  be  completed  in 
about  sixty  working  days  and  that  a  report  can 
be  submitted  by  the  end  of  March. 

We  take  the  liberty  of  further  suggesting  that 
the  compensation  of  the  Board  of  Engineers  be 
fixed  at  a  total  sum  of  from  $25,000  to  $30,000. 

This  total  fee,  plus  allowances  for  unavoidable 
delays,  should  cover  all  costs  of  the  office  of  the 
board,  the  sta£fs  of  the  three  engineers  engaged 
upon  the  work,  and  all  traveling  expenses  incurred 
in  connection  therewith.  It  is  understood  that 
the  Los  Angeles  County  Flood  Control  District 
will  conduct  such  surveys  and  field  investigations 
as  may  be  found  necessary  by  the  Board  of  Engi- 
neers. 

We  thank  you  for  the  confidence  you  have  re- 
posed in  us,  and  trust  that  the  sincere  efforts 
of  this  group  of  civic  bodies  will  meet  with  your 
approvid. 

Respectfully  yours, 

LOS  ANGELES  CHAMBER  OF  COMMERCE. 


(Signed) 


ARTHUR  S.  BENT, 
President. 


THE  SUPERVISORS  ACCEPT  PLAN 

Office  of  the  Board  of  Supervisors  of  the 

County  of  Los  Angeles,  State  of  California, 

Monday,  December  27,  1926,  8:30  a.  m. 

The  Board  of  Supervisors  of  Los  Angeles 
County  Flood  Control  District  met  pursuant  to 
adjournment.  Present:  Supervisors  R.  F.  Mc- 
Clellan,  chairman,  presiding;  Fred  T.  Beaty,  J. 
H.  Bean,  Sidney  T.  Graves  and  Henry  W.  Wright; 
and  L.  E.  Lampton,  clerk,  by  Mame  B.  Beatty, 
deputy  clerk. 


In  re  flood  control:' 
Order  approving  recom- 
mendations of  Los  An- 
geles Chamber  of  Com- 
merce and  other  organi- 
zations relating  to  plan 
of  procedure  for  pro- 
posed settlement  of  con- 
troversy relating  to  San 
Gabriel  Dam  project, 
and  appointing  Board 
of  Engineers  for  in- 
vestigation and  report. 


A  report  by  the  Los 
Angeles  Chamber  of 
Commerce,  signed  by 
Arthur  S.  Bent,  presi- 
dent, dated  December 
21,  1926,  suggesting,  in 
behalf  of  said  Chamber 
of  Commerce  and  other 
organizations  named  in 
said  report  with  which 
it  is  associated  in  con- 
nection with  investiga- 
tion of  the  San  Gabriel 


Dam  project,  a  plan  of 
procedure  for  clarifying  said  situation  and  expe- 
diting construction  of  necessary  flood  control 
work  on  the  San  Gabriel,  is  presented;  and,  en 
motion  of  Supervisor  Graves,  duly  seconded  and 
carried,  it  is  ordered  that  said  plan  of  procedure 
and  recommendations  contained  in  said  report, 
be,  and  they  are  hereby  approved  by  this  board, 
and  that  Charles  H.  Paul,  Frederick  H.  Fowler 
and  Charles  D.  Marx,  be,  and  they  are  hereby 
appointed  as  a  Board  of  Consulting  Engineers, 
at  salaries  of  $100.00  per  day  each,  plus  expenses, 
for  a  period  not  exceeding  sixty  days,  to  make  a 
complete  investigation  and  study  of  all  phases 
of  the  flood  control  projects  for  the  control  and 
conservation  of  the  waters  of  the  San  Gabriel 
River  and  make  a  report  of  their  findings  and 
conclusions  to  this  board. 
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How  Taxes  Enter  Into  the  Family  Budget 


Mrs.  Charles  H.  Richmond,  fonner 
president  of  the  Hollywood  Woman's  Club, 
spent  last  summer  in  Euro]>e,  and  was  in 
many  countries,  including  Switzerland, 
where  she  attended  the  sessions  of  the 
League  of  Nations.  Mrs.  Richmond  was 
asked  to  write  her  reactions  on  taxes  and 
the  family  budget,  in  the  light  of  her  ob- 
servations   abroad    and    the    comparisons 


naturally   made   upon  her   return   to   the 
United  States,  because  of  the  contrasts. 

It  is  significant  that,  although  she  found 
here  our  strong  tide  of  prosperity,  she 
nevertheless  urges  caution  in  public  ex- 
penditures, and  counsels  the  housewife  to 
remember  that  taxes,  taxes,  taxes  enter  into 
every  item  of  the  budget  of  the  family. 


By  WILLA  S.  (MRS,  CHARLES  HJ  RICHMOND 
Past  President,  Hollywood  Woman's  Club 


In  the  price  of  every  article  which  is 
bought  for  household  use,  there  is  the 
factor  of  taxes,  and  taxes  enter  into  the 
cost  of  housing,  especially  rentals.  This 
is  a  truth  which  has  not  yet  entered  ade- 
quately into  the  consciousness  of  the 
women  of  the  land,  or  of  the  men,  either, 
for  that  matter,  as  they  consider  the  fam- 
ily budget. 

I  shall  not  here  dwell  at  great  length 
on  the  advisability  of  budgeting  the  family 
revenue.  I  shall  assume  it  as  desirable — 
as  long  since  having  passed  into  our  econ- 
omy as  an  accepted  practice.  The  same 
facts  argue  for  family  budgeting  as  argue 
for  governmental  budgeting,  and  I  am 
justified  in  assuming  that  all  intelligent 
persons  accept  government  budgeting  as 
not  only  advisable,  but  as  demanded,  in  the 
interest  of  the  taxpayer  and  of  government 
itself. 

It  is  merely  reasonable  foresight  and 
prudence  to  budget  ahead.  To  survey  the 
prospective  available  resources  and  needs, 
and  capacities  to  pay,  within  normal  limits 


of  economy  and  frugality,  is  common  sense 
and  a  basis  for  comfort  and  happiness. 

Many  families  have  learned  to  budget, 
and  practice  it  more  or  less  faithfully,  al- 
though more  should — and,  indeed,  all 
should,  rich  and  poor,  especially  those  of 
moderate  income.  Budgeting  tends  toward 
thrift,  stabilizes  the  business  of  the  govern- 
ment and  the  family,  and  helps  to  niake 
the  economic  life  secure.  However,  in  con- 
sidering family  budgeting,  it  will  be  well 
to  give  more  careful  heed  to  the  factor  of 
taxes  which  the  family  pays.  Let  us  illus- 
trate: 

The  housewife  on  the  first  of  the  month 
sends  her  rent  check,  which  amount  in- 
cludes interest  on  the  value  of  the  property, 
insurance,  repairs,  depreciation,  and  taxes 
which  the  owner  has  paid. 

The  housewife  goes  to  market,  and,  as 
she  fills  her  basket,  she  is  helping  to  pay 
taxes  paid  by  the  market  master,  taxes  paid 
by  the  transport  agency,  and  taxes  paid  by 
the  farmer  or  truck  gardener  who  produces 
the  food. 


When  the  Housewife  Pays  and  Buys 


The  housewife  goes  shopping  to  buy  the 
clothing  for  the  family,  and,  as  she  pays 
for  it,  she  pays  the  taxes  of  the  merchant, 
taxes  of  the  transport  company  that  hauls 
the  goods,  and  taxes  of  the  wholesale  house 
or  factory  which  sold  the  goods  to  the 
merchant;  above  all,  taxes  on  the  location, 
furnishings  and  decorations  of  the  shop. 

The  housewife  takes  the  family  to  the 
theatre,  and,  as  she  busy  her  tickets,  she 
is  paying  her  share  of  the  taxes  imposed 
upon  the  theatre  owner. 

And  so  on  throughout  the  list  of  the  fam- 
ily expenditures,   including  even  the   life 


insurance  policies,  the  premiums  on  which 
contains  the  factor  of  taxes  paid  by  the 
company. 

And  so  the  process  of  paying  taxes  is 
absolutely  constant  throughout  the  house- 
hold year.  It  has  become  apparent  lately 
that  this  factor  of  taxes  has  grown  too 
rapidly,  and  has  become  burdensome. 

I  understand  the  Research  Department 
of  California  Taxpayers'  Association  com- 
putes that  about  one-sixth  of  the  income 
of  the  people  of  California  goes  to  pay 
Federal,  state  and  local  taxes.  Or,  in 
other  words,  that  if  a. man  work  six  days. 
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i  of  those  days  for  the  gov- 


he  works  ( 
eminent. 

I  believe  firmly  in  the  American  spirit 
of  progress.  I  should  not  be  content  to 
advocate  or  accept  any  sociologic  dictum 
which  would  place  in  the  pathway  of  prog- 
ress an  insurmountable  obstacle.  It  is 
true,  nevertheless,  that  we  need  to  exercise 
caution  lest  our  collective,  community  de- 


MBS.  CHAS.  H.  KICHHOND 

sires  run  away  with  our  capacities  to  pay. 
And  it  is,  therefore,  a  healthy  sign  that  as 
a  community  we  are  intensely  studying 
these  taxation  problems,   first  to  get  the 


facts,  and  then  to  interpret  these  facts  in 
the  light  of  twentieth  century  life.' 

It  was  my  pleasure  during  the  past  year 
to  spend  some  months  in  Europe,  and,  upon 
my  return,  I  was  much  impressed  with 
the  larger  life  and  greater  opportunities 
which  the  average  family  is  accorded  in 
this  country  as  compared  with  Europe,  and 
the  emancipation  of  women  in  the  United 
States,  not  alone  in  regard  to  their  partici- 
pation in  public  life,  but  in  emancipation 
from  drudgery. 

This  does  not  justify  us,  however,  in 
throwing  caution  to  the  winds;  indeed,  the 
stronger  sweep  of  the  tide  of  prosperity 
should  make  us  the  more  cautious,  inas- 
much as  it  is  a  well  known  law  of  human 
nature  that  there  is  s  certain  element  of 
danger  even  in  prosperity  itself. 

A  large  per  cent  of  income  of  every  kind 
is  spent  by  women.  All  industrial  and 
business  structures,  factories  and  skyscrap- 
ers are  built  end  operated  to  maintain 
homes.  Seventy  per  cent  of  our  laws  re- 
late directly  or  indirectly  to  the  home  and 
the  protection  of  the  woman  and  child. 
No  individual  should  study  taxation  and 
its  use  more  than  the  housewife.  All  pro- 
tection, all  education,  and  all  comforts  in 
the  home  relate  to  this.  Therefore,  she  of 
all  citizens  should  protect  herself,  her 
home  and  her  children  by  a  knowl&tge  of 
this  subject,  and  a  demand  that  we  do  not 
pay  more  taxes  than  the  conduct  of  govern- 
ment requires  and  that  what  is  paid  be 
used  for  the  advancement  of  that  rock  and 
foundation  of  government,  the  American 
home. 


Mexico's  Highway  Program 

A  Federal  highway  program  was  in- 
augurated in  Mexico  in  Sept.  1925,  with 
funds  provided  by  tobacco  taxes  and  by 
a  special  tax  of  3  centavos  per  liter  (about 
6  cents  per  gallon)  on  first-hand  sales  of 
gasoline,  lliis  program  called  for  three 
main  highways  radiating  from  Mexico  City 
— one  to  the  Texas  frontier  at  Neuvo 
Laredo  {756  miles),  another  to  the  Pa- 
cific Ocean  at  Acapuico  (275  miles),  and 
a  third  to  Puebla  (80  miles) — besides  a 
road  extending  from  the  Mexican  terminus 
of  the  International  Railways  at  Arriago 
to  Comitan  on  the  Guatemalan  border. 


Spain  Has  an  EcMKmiy  Program 

The  Spanish  government  has  announced 
that  on  February  12,  1927,  short-time  obli- 
gations amounting  to  1,095,000,000  pesetas 
will  have  to  be  met.  Announcement  was 
also  made  that  during  the  three  preceding 
months,  treasury  payments  had  been  made 
to  the  amount  of  853,000,000  pesetas  as 
against  905,000,000  pesetas  during  the 
same  period  of  last  year,  a  reduction  of 
52,000,000  pesetas.  The  Government  an- 
nounces its  intention  to  continue  to  adhere 
to  the  program  of  economy  which  it  has 
followed  the  past  three  years.  (A  peseta 
is  about  20  cents  in  American  money.) 
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Better  Financing  of  Public  Improvements 

Proposed  State  Legislation  for  Relief 

of  Property  Owners  in  Various 

Assessment  Districts 


TTic  Los  Angeles  City  Committee,  Cali- 
fornia Taxpayers'  Association,  has  worked 
out  a  State  legislative  proposal  to  pro- 
vide a  better  method  of  financing  public 
improvements,  giving  relief  from  "loan 
sharks."  The  proposal  takes  the  form  of 
resolutions  adopted  by  the  City  Conunittee, 
submitted  to  the  Board  of  Directors,  Cali- 
fornia Taxpayers'  Association,  at  San  Fran- 
cisco Jan.  14,  1926.  The  resolutions  were 
referred  to  the  tax  counselor,  M.  D.  Lack, 
with  instructions  to  have  introduced  in  the 
State  Legislature  the  necessary  bill  for  an 
act,  and  then  submit  it  by  referendum  to 
the  Directors  for  final  action. 

Wmekeas,  street  improveinents  in  Lot  Anj^elea  are 
Snanoed  by  formation  of  special  assessment  districts  under 
rarioos  Seate  Acts.  These  State  Acts  are  of  two  main 
types  regarding  the  nature  of  the  method  of  collection  of 
the  assessment.  The  first  and  most  oommonlpr  used  is  the 
Act  of  1911,  under  which  the  assessment  bes  as  an  in- 
diTidaai  assessment  of  a  specific  amount  against  each 
iodiTidual  piece  of  property.  The  second  is  the  Acts  of 
1915  and  1925,  under  which  the  Ken  is  against  all  the 
pcopeity  in  the  district  and  is  not  a  specific  Uen  against 
caca  individual  piece  of  property.  Under  the  second 
type,  the  collection  is  made  in  the  same  manner  as  the 
regular  tax  bill  and  the  annual  payments  are  in  reality  a 
part  of  the  re^lar  tax  bill.  The  first  type  of  assessment 
and  the  securities  issued  thereon  are  subject  to  several 
•cruras  objectiona,  as  follows: 

1.  The  nature  of  the  security,  being  a  lien  of  oom- 
parativeiy  small  amount  against  each  individual  piece  of 
ptopeny,  yet  with  a  possibility  existing  that  the  ben  may 
caoeed  ilie  actual  value  thereof,  and  entailing  as  it  does 
auDute  attention  and  detail  as  to  collection  ana  foreclosure 
ia  case  of  default  is  not  a  security  which  appeals  to  large 
unreflon  and  does  not,  therefore,  oommana  low  rates  of 
ioterest. 

2.  The  passing  of  small  liens  of  this  character  into  the 
hands  of  irresponsible  investors  has  led  to  much  abuse  and 
hardship,  particularly  on  questions  of  notice  fees  and 
penalties. 

3.  The  assessments  being  separate,  precludes  a  reliable 
and  dependable  system  of  notices  ana  bills*  The  farthest 
posdUe  ID  go  in  the  matter  of  notices  has  been  to  have  a 
itamp  put  on  the  tax  bill  stating  that  there  is  an  assess- 
ment, but  it  is  obviously  impossible  to  state  the  amount 
dicreof.  In  many  cases  these  assessments  are  levied  be- 
tween the  presentation  of  the  annual  tax  bills  and  hefM:c 
the  stamp  on  the  tax  bill  comes  too  late. 

4.  Assessments  smaller  than  twenty-five  dollars  do  iK>t 
0D  to  bond  but  roust  be  paid  in  cash  and  become  due  and 
payable  oo  very  short  iMtice,  and,  if  not  so  paid,  penal- 
tics  are  added  and  they  are  subject  to  immediate  suit  of 
foreclosure  and  attorney  fees  attached. 

5.  The  assessment  is  levied  on  a  front  foot  basis  with- 
out reference  to  the  depth  or  value  of  the  property  re- 
wltii^  in  injustice  and  in  some  cases  actual  confiscation 
of  property. 

The  second  tjrpe  of  bonds  is  not  subject  to  any  of  these 
defects,  but  under  them  It  is  not  possible  to  pay  off  the 
MifiBnent  against  any  piece  of  property.  The  fact  that 
it  caDoot  be  paid  is  one  of  the  factors  which  make  such 
bonds  preferable  to  investors,  thus  securing  a  low  rate  of 
iaterest  whidi  acts  automatically  to  reduce  the  desirability 
of  paying  off  the  claim. 

The  second  type  of  bonds  first  came  into  use  in  un- 
iooorporated  territory  of  the  counties,  where  streets  were 
bang  improved  throu^^  territory  where  but  a  small  per- 
centage OS  the  loo  were  oocupieo  by  residences. 


The  Act  of  1915  provided  that  the  assessor  should  Icv^ 
the  tax  on  the  taxable  properpr  in  the  district.  This 
resulted  in  such  a  divergence  from  the  system  of  front 
foot  assessment,  that,  after  one  or  two  proceedings  had 
been  carried  throu^hy-  do  more  districts  could  be  formed 
under  the  Act  becW  ^^  0ebj>lf  residicg.ifl  nhe  district 
were  not  willing  td  vote  *^  Meet  themselv4i  <^ro  or  three 
times  as  much  ipr  improving  in 'front  6f  Uieir  lots  as 
would  be  the  iion^residenc*  o^4ier  of.  the  vacsoi  Iocs 
alongside.        -    .  /.     !      T'     •    }  .\;  ;:;  ;  ,•-. 

The  attempt  to  use  t&e'l^f5  ACt*  ito*  the  *GMr  of  Holly 
Street  in  Pasadena  brought  out  the  fact  that  a  certun 
merchant  whose  store  was  within  the  proposed  district 
would  have  been  compelled  to  pay  assessments  of  $19,000 
on  his  stock  of  goods.  Of  course,  he  would  not  have 
paid,  but  would  have  moved  out  ot  that  district 

The  Act  of  1925  corrects  that  error  bv  making  the 
assessment  on  the  basis  of  the  land  Value  only.  The  1925 
Act  introduces  another  innovation  in  that  it  allows  protest 
on  the  basis  of  area  of  property  owned.  Under  the  1915 
Act  the  voters  as  such  control.  The  whole  theory  of 
these  Acts  is  that  the  improvement  to  be  made  ia  to  be 
for  the  benefit  of  the  property  in  the  distria  and  that  the 
property  shall  pay  in  proportion  to  the  benefit.  Giving 
power  to  a  voter  not  a  property  owner  to  have  a  say  as  to 
whether  the  improvement  shall  be  undertaken  or  oot,  is 
not  in  conformity  with  the  theory  of  these  Acts.  The 
1915  Act  docs  not  provide  for  sones  of  benefit,  but  the 
Act  of  1925  does. 

//  vfould  seem  that  a  protest  should  have  nneifht  in 
proportion  to  the  probable  amount  to  be  paid  im  assess- 
ments. In  other  words,  property  in  the  aone  of  full 
benefit  should  have  protest  weight  to  the  full  of  its 
assessed  land  value;  in  a  zone  of  50%  benefit,  protest 
weight  of  one-half  of  the  assessed  value. 

Either  of  these  Acts  gives  the  legislative  body  power  to 
override  all  protests  by  a  four-fifths  vote.  A  o^er  pro- 
vision would  be  that^  if  a  protest  contained  less  than  60 
per  cent  of  the  maximum  protest  weight  possible  in  the 
district,  then  it  could  be  overridden  bv  a  rour-fifths  vote 
of  the  members  of  the  legislative  body.  If  it  contained 
less   than  40%,  it  could   be  denied  by   a  majority  vote. 

The  1925  Act  fails  to  provide  any  means  by  which 
bonds  may  be  sold  for  the  construction  work,  so  that  the 
contractor  may  be  paid  progress  pavments  in  cash. 

Now,  Thbrbpore,  be  it  resolvea  that  the  Board  of 
Directors  of  California  Taxpayers'  Association  be  re- 
quested to  favor  before  the  State  Legislature  the  adoption 
either  of  amendments  to  the  Acquisition  and  Improvement 
Act  of  1925,  or  of  a  new  Act  modeled  thereon  which 
would  effect  the  following  changes: 

1.  Give  protests  in  zone  of  full  benefit  weifcht  in 
proportion  to  the  ass<r«sed  land  value  as  shown  by  the 
assessor's  records. 

2.  Give  protests  in  other  zones  such  proportion  of 
such  weight  as  the  percentage  of  benefit  shall  bear  to 
that  in  the  zone  of  xull  benefit. 

3.  If  a  protest  contains  over  60%  of  the  maximum 
protest  weight  possible  in  the  district,  it  shall  be  final. 

4.  If  a  protest  contains  40%  but  not  60%  of  said 
protest  weight,  the  legislative  body  may  deny  the  pro- 
test  by   a   four-fifths   vote. 

5.  If  the  protest  contaiDS  less  than  40%,  the  pro- 
test may   be   denied   by   a   majority   vote. 

6.  Provide  for  issuance  and  sale  of  bonds  to  cover 
75%  of  the  estimated  cost  of  the  construction  and 
100%  of  estimated  incidental  expense  before  the  letting 
of  the  contract  and  the  payment  to  the  contractor  in 
cash  as  the  work  progresses,  of  amounts  not  exceeding 
75%    of    the    work   completed. 

7.  Provide  that,  after  completion  and  final  accept- 
ance, sufficient  bonds  shall  be  issued  and  sold  to  com- 
plete the  payment  and  take  care  of  any  error  in  the 
estimate  oi   expenditures.. 

8.  The  use  of  an  Act  nf  the  character  of  either 
the  1915  or  1925  Acts  entails  a  large  amount  of 
clerical  overhead  in  the  offices  of  the  Auditor  and  Tax 
Collector  in  annually  billing  and  collecting  the  assess- 
ments. Some  provision  should  be  made  for  the  collec- 
tion of  a  suitable  amount  to  reimburse  the  County  or 
Municipality    for    such    outlay. 
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A  Bill  For  a  County  Budgeting  Act 


Annual  budgetting  by  California  coun- 
ties would  be  provided  for  by  the  enact- 
ment of  a  bill  which  Was  introduced  in  the 
State  Senate  by  Senator  F.  S.  Boggs  of 
Stockton.  It  was  drafted  by  M.  D.  Lack, 
Tax  Counselor  of  California  Taxpayers' 
AssociaHpii;.and  c^i^iarsed  }>y  the  Board  of 
DirectoreJ  bJF  the  •  Associaf ion'.  The  text  of 
the  original  draft  foHoves:*.  *  "• 

A  cbatigra  ^sycholdgy  and*  'changed  oondidons  with 
relation  to  funaions  proper  for  government,  prevailing  in 
present  limes,  as  compared  to  that  existing  in  the  past,  has 
brought  about  a  demand  for  wider  and  more  expensive 
governmental  service,  and  the  support  of  many  departures 
in  government,  not  known  or  contemplated  in  previous 
^ears,  with  a  consequent  large  increase  in  the  amount  and 
importance  of  government  business,  financial  as  well  as 
otherwise,  and  this  increasing  importance  and  volume  de- 
mands the  adoption  of  the  best  and  moat  modem,  sound, 
business  practices.  The  placing  of  the  determination  of 
County  revenues  and  expenditures  upon  a  uniform  budget- 
ary basis,  such  as  has  been  found  necessary,  and  has  betn 
unaiiimously  adopted  by  practically  all  success  private 
businesses,  seems  to  be  one  of  these  most  insistent  and 
reasonable  demands. 

The  proposed  uniform  budget  law  contained  in  the  fol- 
lo^ving  pages  has  been  drawn  with  that  thought  in  mind. 
At  least  two  other  primary  fundamentals  have  been  care- 
fully considered  and  protected  in  its  construction. 

1.  The  preservation  of  the  authority  and  means 
of  the  Boards  of  Supervisors  and  other  officials  to 
administer  the  affairs  of  their  Counties  with  the  least 
possible  restrictions,  commensurate  with  successful  pro- 
cedure. 

2.  The_  providing  of  uniform  machinery  for  the 
determination  of  public  expenditures  so  simplified  as 
to  be  readily  understandable  by,  and  because  of  its 
uniformity,  familiar  to  the  taxpayer.  His  thorough 
understanding  of  the  proposed  expenditures  of  his 
County  will  serve  two  major  purposes: 

(a)  It  will  apprise  him  of  their  necessity  and 
make  him  much  more  sympathetic  with  them,  and 
consequently  remove  much  of  the  discontent  that 
grows  out  of  misconception. 

(b)  It  will  enable  him  to  take  part  in  the 
consideration  of  appropriations  for  expenditures  for 
support  of  the  County  government  and  to  offer  in- 
formation and  suggestion  thereon,  before  such  ap- 
propriations are  finally  determined.  Such  sugges- 
tion and  information  will  undoubtedly  prove  of 
value  in  many  cases.  Under  the  provisions  of  the 
proposed  Act,  he  is  permitted  to  sit  in  at  the  budget 
hearings  and  inquire  into  the  necessity  and  ad- 
visability of  any  proposed  appropriation  and  offer 
the  value  of  his  suggestion  and  information  thereon. 

The  proposal  contains  no  provision  permitting  outside 
interference  with  the  County's  affairs,  in  fact,  no  appeal 
is  provided  from  the  decision  of  the  Board  of  Supervisors 
as  to  whac  the  final  appropriation  shall  be.  After  having 
the  benefit  of  all  the  information  that  ma^'  be  presented 
with  reference  to  appropriations,  its  decision,  as  to  the 
proper  amount  thereof,  is  final. 

The  carrying  out  of  the  proposals  embodied  will  entail 
very  little  additional  work  on  the  part  of  any  official,  as 
practically  all  of  the  information  contemplated  therein  is 
now  necessary  in  the  determination  of  tax  levies. 

The  Act  has  been  drawn  with  the  aid  of  County  officials 
and  others  familiar  with  governmental  procedure,  and 
embodies,  uniformly,  their  best  thought  and  suggestion. 
Their  assistance  and  cooperation  is  gratefully  acknowl- 
edged. 

.In  act  to  amend  section  three  thousand  seven  hundred 
fourteen  of  the  Political  Code  of  the  State  of  Cali- 
fornia relating  to  the  levy  of  taxes. 

The  people  of  the  State  of  California  do  enact  as  follows: 

Section  1.  Section  three  thousand  seven  hundred  four- 
teen of  the  Political  Code  is  hereby  amended  to  read  as 
follows: 


3714.  On  or  before  the  first  day  of  June  in  each  year, 
each  County  Official,  elective  or  appointive,  in  charge  of 
an  office,  department,  service  or  institution  of  the  County, 
shall  file  with  the  County  Auditor  of  such  County,  a 
detailed  and  itemized  estimate,  showing  both  the  probable 
revenues  from  sources  other  than  taxation  that  will  accrue 
to  his  department,  office  or  institution  during  the  ensuing 
fiscal  year,  and  all  expenditures  required  by  such  depart- 
ment, office  or  institution  for  the  same  period.  The  County 
Board  of  Supervisors  shall  submit  to  the  County  Auditor 
a  detailed  statement  showing  all  new  road  and  bridge 
construction  to  be  financed  from  the  County  Road  and 
Bridge  fund,  each  Road  District  fund,  the  Permanent 
Highway  fund,  the  State  Gasoline  Tax  Highway  fund, 
and  from  bond  issues  theretofore  issued,  if  any,  for  the 
then  current  fiscal  year,  together  with  the  cost  thereof  as 
computed  by  the  County  Engineer  or  any  special  engineer 
that  may  have  been  put  in  charge  thereof.  It  shall  be 
the  duty  of  such  engineer  to  prepare  such  eMimates  of 
cost  for  the  Board  of  Supervisors  of  the  County.  The 
Board  shall  also  submit  a  similar  statement  showing  thrir 
road  and  bridge  maintenance  or  betterment  program,  as 
nearly  as  can  be  estimated,  as  well  as  a  detailed  estimate 
of  all  expenditures  for  construction  or  improvonent  pur- 
poses proposed  to  be  made  from  the  proceeds  of  bond  or 
warrants  or  other  income  not  yet  authorized. 

The  estimates  reouired  in  this  Section  shall  be  submitted 
on  forms  prescribed  by  the  State  Board  of  Equalizatioo, 
and  provided  by  the  County  Auditor  o^  each  County,  and 
may  only  be  varied  or  departed  from  with  the  approval 
of  said  Board.  The  Auditor  is  hereby  directed  to  pro- 
vide such  forms,  and  it  is  made  his  duty  to  prepare  the 
estimates  for  interest  and  debt  redemption  requirements 
and  any  other  estimates,  the  preparation  of  which  properly 
falls  within  the  duties  of  his  office. 

Each  official  failing  or  refusing  to  file  the  estimates 
herein  provided,  shall  forfeit  the  sum  of  ten  dollan 
($10.00)  per  day  for  each  day  of  delay;  provided,  that 
the  total  penalty  against  any  one  offidai  shall  not  exceed 
one  hundred  dollars  ($100.00)  in  any  one  year,  and  pro- 
vided  further,  that  in  the  absence  or  disability  of  any 
such  official,  such  estimates  shall  be  furnished  by  the 
official  or  employee  in  charge  of  such  office,  department, 
service  or  institution,  during  his  absence  or  disability. 

2.  From  such  estimates,  the  County  Auditor  shall  pre- 
pare a  tabulation  showing  the  complete  expenditure  pro- 
gram of  the  County  for  the  ensuing  fiscal  year,  and  the 
sources  of  revenue  by  which  it  is  to  be  finaiKed.  Such 
tabulation  shall  set  forth  the  estimated  receipts  from 
sources  other  than  taxation  for  each  office,  department, 
service  or  institution,  for  the  ensuing  fiscal  year,  the 
actual  receipts  for  the  preceding  fiscal  year,  estimated 
receipts  for  the  current  hscal  year,  the  estimated  surplus 
or  unencumbered  treasury  balances  at  the  close  of  the 
then  current  fiscal  year,  and  the  amount  proposed  to  be 
raised  by  taxation;  the  estimated  expenditures  for  eadi 
office,  department,  service  or  institution  for  the  ensuing 
fiscal  year,  the  actual  expenditures  for  the  last  completed 
fiscal  year,  the  estimated  expenditures  for  the  current 
fiscal  vear,  all  existing  contracts  or  other  obligations,  if 
any,  that  will  affect  ensuing  year  revenues,  aiul  the  sum 
necessary  to  be  provided  as  a  "reserve  fund*'  as  herein- 
after provided. 

Such  estimates,  appropriations,  and  expenditures,  shall 
be  classified  under  the  general  classes  of  (1)  Salaries  and 
Wages;  (2)  Maintenance  and  Support;  (3)  Capital  Out- 
lay; (4)  Interest  and  Debt  Redemption;  and,  (5)  Ex- 
penditures proposed  to  be  made  from  bond  or  warrant  or 
other  income  not  yet  authorized. 

Within  the  general  class  of  "Salaries  and  Wages**,  each 
!»alary  shall  be  set  forth  separately,  together  with  the  dtle 
or  designation  of  the  recipient.  Wages  for  day  labor  may 
be  given  in  totals  by  designating  the  general  purpose  or 
object  for  which  the  expenditure  is  to  be  made.  Exoendi- 
tures  coming  under  the  general  classification  of  "Maio- 
tenance  and  Support"  shall  show  the  major  subdivisioiw 
for  which  such  expenditure  is  to  be  employed.  Expendi- 
tures for  "Capital  Outlay"  shall  set  forth  the  obiea  of 
each  expenditure,  separately.  Under  the  general  class  of 
"Interest  and  Debt  Redemption'*  shall  be  set  forth  sepa- 
rately each  series  or  issue  of  bonds  and  warrants,  to- 
gether with  its  individual  requirement  for  interest  and 
redemption.  The  total  amount  of  emergency  warrants 
ishued  during  the  preceding  fiscal  year  shall  be  set  forth 
{separately,  together  with  a  statement  showing  the  amount 
issued  for  each  emergency. 
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3.    The    said    tabulation    shall    b«    submitted    by    the 
Aadiior  to  the  Clerk  of  the  B')ard  of  Supervisors  on  or 
before  the   twentieth   day   of   June   of   each   year.      Said 
Board  shall,    immediately   upon    receipt   thereof,   consider 
the  same   in  detail,  and  shall  on  or  before  the  fifteenth 
day  of  July,  make  anv  revisions,   reductions  or  additions 
dierein   thai   it    may   deem    advisable;    and   shall    correct 
esdmated    surpluses    to    a^ree    with    actual    unencumbered 
sorphis  ren>amin<r  in  each   fund  on  the  first  Mondav  in 
Joly,  provided,   however,  that  the  estimate  submitted  by 
anv  omdal  as  dcsignatea  herein  shall  not  be  increased  or 
reduced  un^il  such  official  shall  have  first  had  a  hearing 
thereoa   before   said    B-tard.     The    Baard   of   Supervisors 
may  add    to  such   tabulation,   if   it   deem   advisable,   an 
appropriation  to  be  known  as  an  unbudgeted  reserve  which 
shall  not  exceed  in  the  aggregate  ten  per  cent  of  the  total 
amount  of  said  budget,  and  which  shall  be  available  for 
appropriation    by   a    four-fifths    vote   of    said    Board,    to 
cover   unforseen    requirements    as    they   may   arise.      Said 
budget  shall  contain  an  item  to  be  known  as  the  "general 
reserve  fund",  which  shall   be  carried  over  to  the  next 
ensaing  fbcal   vear  to  meet  the  ca«h  requirements  of  all 
fttods  to   whicfc  the   County's  credit  may  be  legally  ex- 
tended for  that  portion  of  such   fiscal  year  prior  to  the 
rcodpi   of    taxes    therein.      Sums    withdrawn    from    such 
'^general   reserve  fund"  shall   be   returned  thereto  out  of 
ilie  respective  appropriations  in  favor  of  which  it  was  so 
irithdrawn,    and   sixty  per    cent   of    the    amount   thereof 
•hall,  at  the  end  of  the  nscal  year  to  which  it  was  carried 
over,  revert  to  the  County  general  fund.     Said  tabulation 
with  such   revisions,  additions,  or  chaoses  as  have  been 
made   therein,    as    herein    provided,    shall    constitute    the 
preliminary  County  budget  for  the  fiscal  year,  which  it 
IS  imcndetl  to  cover.     Said  budget  shall,  beginning  on  or 
before  the  twendcth  da^^  of  Jubs  be  printed  in  full,  in 
pamphlet  form  in  quantities  sufficient  to  supply  one  copy 
to   each    taxpayer    requesting   same^    and    said    Board    of 
Sopervison  shall  cause  to  be  published,'  once  each  week 
lor  two  successive  weeks,  in  a  newspaper  of  general  circu- 
luion  throughout  the  County,  notice  that  said  budget  has 
been  prepared   and   is   available  for  distribution   to  tax- 
payers desiring   a   copy   thereof,   which  notice  shall    also 
set  forth  that  on  a  date  named  therein,  which  date  shall 
be  001  la*er  than  the  tenth  day  of  August  thereafter,  the 
Coooty  Board  of  Supervisors  will  meet  for  the  purpose  of 
fixing  the  final  budget  and  determining  tax  levies,  desig- 
nating the  time  and  place  of  such  meeting,  and  setting 
forth  that  any  taxpayer  may  appear  thereat  and  be  heard 
for  or  against  any  part  or  said  budget. 

4.  On  or  before  the  tenth  day  of  August  of  each  year, 
the  County  B-Mird  of  Supervisors  shall  meet  at  the  time 
and  place  designated  in  the  notice,  provided  in  section 
three  hereof,  at  which  time  and  place  any  taxpayer  may 
appear  and  be  heard  for  or  against  any  part  of  such 
budget.  Such  hearing  may  be  continued  trom  day  to 
day  until  concluded,  but  not  to  exceed  a  total  of  ten  days. 
The  Board  of  Supervisors  shall  have  power  to  call  in  the 
,  oAdab  in  charge  of  any  office,  department^  service  or 
imitation,  at  the  time  the  estimates  for  their  respective 
offices  are  under  consideration,  for  examination  concerning 
nch  estimates,  and  such  official  shall  be  called  by  said 
Brard  upon  the  request  of  any  taxpayer  for  questioninij;, 
cither  by  the  taxpayer  or  by  the  Board,  upon  such  esti- 
mates. 

Upon  the  conclusion  of  such  hearing,  the  County  Board 
of  Supervisors  shall  fix  and  determine  each  item  of  the 
bodget  separately,  and  shall,  by  resolution,  adopt  the 
budget  as  so  finally  determinea,  and  enter  the  same  in  de- 
tail, in  the  official  minutes  of  the  Board,  and  shall  then 
proceed  Id  fix  the  rate  of  County  taxes,  designating  the 
manber  of  cents  levied  for  each  fund  upon  each  one  hun- 
dred dollars  of  assessed  value  of  the  County,  to  raise  the 
amount  of  the  estimated  expenditures  as  finally  determined, 
less  the  total  of  the  estimated  revenues  from  sources  other 
than  taxation,  including  available  surplus,  and  such  ex- 
penditures as  are  to  be  made  from  bond  or  warrant 
MNiroes,  and  must  levy  the  State  and  County  taxes.  All 
taxes  shall  be  levied,'  upon  the  taxable  property  in  the 
County,  as  prot'ided  by  law,  in  specific  sums,  ana  the  tax 
for  County  and  local  purposes  shall  not  exceed  the  amount 
specified  in  the  budget,  after  allowing  5%  for  delinquency, 
as  provided  by  Section  3696  of  this  Code,  provided  that 
it  shall  not  be  lawful  for  any  Board  of  Supervisors  of  any 
County  in  the  State  to  levy,  nor  shall  any  tax  greater  than 
fifty  cents  (50c)  on  each  hundred  dollars  ($100.00)  of 
property  be  levied  and  colleaed  in  any  one  year,  to  pay 
the  bonded  indebtedness  or  judgment  arising  therefrom,  of 
this  State,  or  of  any  County  or  Municipality  in  this  State. 

The  Gerk  of  the  Board  of  Supervisors  shall  imme- 
(fiaiely  forward  a  copy  of  the  completed  budget  and  tax 
let-ies  to  both  the  State  Board  of  Equalization  and  the 
State  Controller. 


5.  The  estimates  of  expenditures,  itemized  and  cla^- 
fied,  as  required  in  Section  2  hereof,  and  as  finally  fixed 
and  adopted  in  detail  by  said  Board  of  Supervisors,  shall 
constitute  the  appropriations  for  the  County  for  the  fiscal 
vear,  intended  to  be  covered  therebjr,  and  the  County 
Supervisors  and  every  other  County  omdal  shall  be  lim- 
ited in  the  making  of  expenditures  or  the  incurring^  of 
liabilities  to  the  amount  of  such  detailed  appropriations 
and  classifications,  respectively;  provided,  that  upon  a 
resolution,  formally  adopted  by  the  County  Board  of 
Supervisors  at  a  regular  or  special  meeting^  and  entered 
upon  its  mtnutes,  traiufers,  or  revisions  within  the  general 
class  of  "Salaries  and  Wages"  and  of  "Maintenance  and 
Support"  may  be  made.  Transfers  between  the  general 
classes  provicied  in  Section  2  hereof  shall  not  be  permitted, 
provided  that  in  the  case  of  road  and  bridge  maintenance 
appropriations,  any  lawful  transfer,  deemed  necessary,  may 
be  made.  Where  any  budget  shall  contain  an  expendi- 
ture program  to  be  financed  from  a  bond  issue  to  be 
authorized  thereafter,  no  such  expenditure  shall  be  made 
or  obligations  therefor  incurred,  until  such  bonds  have 
been  duly  authorized  and  sold.  Expenditures  made,  liabili- 
ties incurred,  or  warrants  issued,  in  excess  of  any  of  the 
detailed  budget  appropria'ions  as  originally  determined, 
or  as  thereafter  revised  by  transfer,  as  herein  provided, 
shall  not  be  a  liability  of  the  County,  but  the  official 
making  or  incurring  such  expenditure,  or  issuing  suc^ 
warrant  shall  be  liable  thereJFbr  personally,  and  upon  his 
official  bond.  The  County  Board  of  Supervisors  shall 
approve  no  claim,  and  the  County  Auditor  shall  issue  no 
warrant  for  any  expenditure  in  excess  of  said  derailed 
iMidget  appropriation,  as  finally  adopted  by  said  Board 
of  Supervisors,  or  as  revised  under  the  provisions^  herein, 
except  upon  an  order  of  a  Court  of  oompetetit  jurisdic- 
tion, or  for  an  emergeiKy,  as  hereinafter  provideid. 

6.  In  a  public  emergency,  other  than  such  as  are 
specifically  hereinafter  described,  and  which  could  not 
reasoiuibly  have  been  foreseen  at  the  time  of  making^  the 
budget,  requiring  the  expenditure  of  money  not  provided 
for  in  the  budget,  the  County  Board  of  Supervisors,^  by 
unanimous  vote  or  the  members  present  at  any  meeting, 
the  time  and  place  of  which  all  members  shall  have  hao 
reasonable  notice,  shall  adopt  and  enter  upon  its  minutes 
a  resolution,  stating  the  facts  constiturinijp  the  emergency 
and  the  estimated  amount  of  money  required  to  meet  the 
emergeiKy,  and  shall  publish  the  same^  together  with  a 
notice  that  a  public  hearing  thereon  will  be  held  at  the 
time  and  place  designated  therein,  which  shall  be  not  less 
than  one  week  after  the  date  of  said  publication,  at  which 
any  taxpayer  may  appear  and  be  heard  for  or  against 
the  expenditure  of  money  for  such  alleged  emergency. 
Such  resolution  and  notice  shall  be  published  once  in  a 
County  newspaper  of  general  circulation,  or,  if  there  be 
no  sudi  newspaper  of  general  circulation,  then  by  posting 
notice  thereof,  prominently,  in  each  Supervisorial  District 
in  the  County.  Upon  the  conclusion  of  ^  such  hearing,  if 
the  County  Board  of  Supervisors  deem  it  advisable,  they 
may  proceed  to  make  the  expenditures  necessary  to  met 
the  said  emergeiKy  and  no  more,  provided  that  upon  the 
happening  of  any  emergency  caused  by  fire,  flood,  ex- 
plosion, storm,  earthquake,  epidemic,  riot  or  insurrection, 
or  for  the  immediate  preservation  of  order  or  of  public 
health,  or  for  the  restoration  to  a  condition  of  usefulness 
of  any  public  property,  the  usefulness  of  which  has  been 
destroyed  by  accident,  or  for  the  relief  of  a  stricken  com- 
munity, overtaken  by  calamity,  or  for  the  settlement  of 
approved  claims  for  personal  injuries,  or  property^  dam- 
ages, exclusive  of  claims  arising  from  the  operation  of 
any  public  utilities,  owned  by  the  County,  or  to  meet 
mandatory  expenditures  required  by  law,  the  ^  Board  of 
Supervisors  may  upon  the  adoption  by  the  unanimous  vote 
of  the  members  present  at  any  meeting,  the  time  and 
place  of  which  all  of  the  members  of  such  Board  shall 
have  had  reasonable  notice,  of  a  resolution  stating  the 
facts  constituting  the  emergency  and  entering  the  same 
upon  the  minutes,  make  the  expenditure  necessary  to  meet 
such   emergency,   without  further  notice  or  heanng. 

All  emergency  expenditures  shall  be  paid  for  by  the 
issuance  of  emergency  warrants,  which  shall  be  paid  from 
any  monies  on  hand  in  the  County  treasury,  in  the  fund 
properly  chargeable  with  such  expenditure,  and  the  County 
Treasurer  is  hereby  authorized  and  directed  to  pay  such 
warrants  out  of  any  monies  in  the  treasury  in  such  fund, 
lif,  at  any  time,  there  shall  be  insufficient  monies  on  hand 
in  the  treasury  to  pay  any  of  such  warrants,  then  such 
warrants  shall  be  registered,  bear  interest  and  be  called  in 
the  manner  provided  by  law  for  other  County  warrants. 
The  County  Auditor  shall  include  in  the  annual  tabulation 
of  expenditures  to  be  submitted  to  the  Board  of  Super- 
visors the  total  amount  of  emergency  warrants  issued 
during  the  preceding  fiscal  year,  and  said  Board  shall  in- 
clude in  its  tax  levies  a  lew  sufficient  to  raise  an  amount 
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equal  to  the  total  of  such  warrants,  provided  that  the 
County  Supervisors,  if  they  deem  it  advisable,  instead  of 
incluoiDg  the  amount  of  such  emergency  warrants  in  their 
budget  levy,  may  fund  the  same,  or  any  part  thereof, 
into  bonds,  in  the  manner  provided  by  law. 

The  unencumbered  balance  remaining  in  any  fund  or 
appropriation  at  the  end  of  the  fiscal  year  shall  be 
carried  over  to  the  credit  of  such  fund  or  appropriation 
or  d«>artment  for  the  next  fiscal  ^ear,  and  shall  be  de- 
ducted from  amount  finally  determined  as  necessary  to  be 
expended  by  that  fund,  appropriation  or  department  for 
such  fiscal  year,  provided  tnat  all  balances  remaining  to 
die  credit  or  any  appropriation,  department  or  fund  which 
is  not  to  be  continued  in  the  succeeding  fiscal  year  shall 
revert  to  the  general  fund  except  as  to  such  funds  as 
belong  to  special  districts  and  are  not  a  part  of  general 
Cbunty  finanoet. 


7.  On  or  before  the  first  business  day  of  eadi  mooA 
the  County  Auditor  shall  submit  to  the  County  Board  of 
Supervisors  a  statement  showing  the  oonditioo  of  tagk 
separate  budget  appropriation,  the  original  amount  thereof 
and  the  balance  remaining  in  such  appropriation. 

8.  It  is  hereby  made  the  duty  of  the  State  Board  of 
Equalization  to  prescribe  forms  to  initiate  or  approve 
changes  therein  whenever  in  its  judgment  same  are  ad- 
visable, and  to  promulgate  such  rules,  regulataooa  and 
classifications  as  may  be  necessary  to  cany  out  the  pro- 
visions of  this  Act. 

9.  Any  person  violating  any  of  the  provinoos  of  diis 
Act,  or  refusing  or  neglecting  to  comply  therewith,  shall 
be  guilty  of  a  misdemeanor. 

10.  AH  Acta  or  parts  of  Acts  in  conflict  with  this  Act 
are  hereby  repealed. 


National  Manufacturer's  Association 

Gives  Tax  Facts  to  National  Grange 

By  JAMES  EMERY 
Counsel^  National  Association  of  Manufacturers,  to  National  Grange  Convention  in  Portland^  Me. 


The  fanners  and  business  men  of  the 
United  States  are  confronted  with  a  stag- 
gering burden  of  local  taxation,  adminis- 
tered too  frequently  under  an  unsound  sys- 
tem which  makes  it  easy  to  get  into  debt, 
difficult  to  control  expenditure,  and  is  in- 
equitably distributing  the  burdens  over  the 
property  within  the  States. 

The  first  fact  with  which  we  are  con- 
fronted is  that  all  the  gains  made  in  the 
Federal  field,  either  in  the  reduction  of 
the  national  debt  or  annual  Federal  ex- 
penditure, are  more  than  equalized  by  the 
rising  expenditure  of  the  States  and  their 
subdivisions  and  the  enormous  increase  in 
their  permanent  debt.  On  June  30,  1919, 
the  Federal  or  national  debt  at  its  peak 
stood  at  $25,482,000,000.  By  August  30, 
1925,  this  had  been  reduced  to  $19,381,- 
000,000.  In  1913,  the  bonded  debt  of  our 
States  and  their  communities  amounted 
to  $3,188,697,000,  In  1925,  this  debt 
amounted  to  $10,261,854,000.  During  the 
last  three  years,  1922  to  1925,  the  local 
debt  increased  at  the  rate  of  $1,000,000,000 
a  year.  Nor  is  that  all.  State  and  local 
governments  are  issuing  tax-exempt  securi- 
ties at  the  rate  of  $1,300,000,000  a  year. 

The  broad  picture  we  l>ave,  then,  is  that 
in  1924  the  total  expenditure  for  govern- 
ment, national,  state  and  local,  was  ap- 
proximately $10,252,000,000.  It  was  more 
in  1925:  it  will  be  still  more  in  1926,  al- 
though in  each  year  Federal  expenditure 
was  less.  Of  the  great  total  above,  the 
Federal  Government  is  spending  annually 
a  little  over  $3,000,000,000,  and  state  and 
local  government  over  $7,250,000,000. 

Now,  taxation  is  indispensable  to  gov- 


ernment, and  government  is  indispensable 
to  individual  and  collective  security.  It  is 
not  the  fact  of  taxation,  but  its  amount  and 
form,  which  threaten  to  make  it  oppressive 
and  injurious.  The  major  part  of  all  these 
sums  for  Federal  taxes  is  raised  in  the 
larger  volume  by  individual  and  corporate 
income  taxation;  but  the  chief  source  of 
State  and  local  revenue  is  real  property, 
real  estate  and  its  improvements  in  the 
city,  the  farm  and  its  improvements  in  the 
country. 

What  do  these  vast  figures  mean  in  terms 
of  production  and  saving  and  self-denial 
of  the  individual  who  must  carry  the 
burden  ?  It  means  the  expenditure  for  and 
by  the  American  Government  annually  of 
a  sum  equal  to  half  our  savings  banks  de- 
posits. It  means  a  sum  greater  than  the 
value  of  the  crops  raised  on  6,500,000 
American  farms  using  340,000,000  acres 
of  land.  It  means  that  our  annual  wheat 
crop,  the  largest  in  the  world,  if  turned 
over  to  our  State  Governments,  would  just 
about  meet  their  expenditures  for  1925. 
It  means  that  while  we  are  the  largest  pro- 
ducers of  foodstuffs  and  cotton  in  the 
world,  the  value  of  both  crops,  if  turned 
over  to  the  local  subdivisions  of  the  States, 
cities,  towns,  counties  and  townships, 
would  not  meet  their  revenue  requirements 
for  last  year.  We  lead  all  nations  in  in- 
dustrial production,  but  the  net  income  of 
all  the  manufacturing  corporations  of  the 
United  States  is  not  equal  to  the  combined 
expenditure  of  State  and  local  government. 
Neither  would  all  the  money  in  circulation 
in  the  United  States  pay  their  bills  for  last 
year. 
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Mayor  J .  L.  Davie  of  Oakland  Makes 

a  Remarkable  Statement  on  Taxes 


By  JOHN  L.  DAVIE 
Mayor,  Oakland,  California,  in  the  Oakland  Times 


Oakland's  exorbitant  tax  rate  of  $6.10 
(on  each  $100  of  assessed  valuation)  is 
absolutely  prohibitive  of  solid  industrial 
growth.  It  repulses  industries  desiring  to 
locate  here  just  as  it  frightens  the  man 
who  would  like  to  own  his  own  home.  I 
have  said  this  in  previous  articles  to  the 
press,  I  repeat  it  because  it  can  not  be  too 
strongly  emphasized.  For  big  industry, 
Oakland  has  superlative  advantages  in  lend, 
transportation  facilities  and  climate.  With 
a  S3  tax  rate,  national  concerns  would  fight 
for  our  factory  sites.  They  would  spend 
millions  constructing  manufacturing  plants. 
They  u?ould  add  millions  to  OaklaruTs  an- 


nual payroll.  With  their  development 
would  grow  the  industrial  prosperity  of 
every  man  and  woman  in  this  city. 

(Advocating  consolidation  of  the  city  and 
county  of  Oakland.)  With  such  consoli- 
dation, Oakland's  tax  rate  could  be  cut  in 
half.  The  big  industries  would  flood  in, 
the  individual  taxpayer  would  not  be  afraid 
of  having  his  home  taxed  away  from  him, 
and  Oakland's  future  would  no  longer  be 
a  thing  of  doubt.  My  opinions  are  based 
on  25  years  of  actual  experience  in  public 
life.  In  my  first  administration  I  ran  the 
city  on  a  city  tax  rate  of  $1,  paid  all  obli- 
gations and  had  no  deficit. 


Organize,  Citizens,  Or  Your  Tax  Burdens  Will  Grow  Heavier 

Editorial  in  the  OAKLAND  TIMES 


Many  improvements  must  be  made,  if 
this  community  is  to  advance.  With  the 
cost  of  local  government  growing  at  an 
alarming    pace    and    with    bond    interest 


mounting  annually,  how  are  you  going  to 
meet  the  bills?  Will  you  remain  apathetic 
until  taxation  has  reached  the  stage  of  con- 
fiscation? 


Santa  Barbara  County's  Promising  Work 


By  FRED  D.  FENN 
Director  of  Circulation 


Our  work  in  the  field  in  Santa  Barbara 
G>unty  has  brought  to  light  the  keen  inter- 
est in  our  work  taken  by  the  people  here. 
On  every  hand  we  have  had  the  most  cor- 
dial reception.  This  is  a  community  of 
real  workers  and  they  seem  to  have  the 
faculty  of  finishing  what  they  start.  This 
applies  to  the  entire  county  and  to  every 
group  with  which  we  have  had  contact. 
There  is  every  indication  that  a  survey  will 
be  asked  for  here  immediately  following 
the  close  of  the  first  campaign  for  mem- 
bership and  subscriptions. 

Members  of  the  City  Planning  Commis- 
sion, Santa  Barbara  City,  which  has  been 
very  active  of  late,  are  interested  in  our 
movement.  The  newspapers  have  been  cor- 
dial, and  we  are  under  obligation  to  both 
of  them  for  many  courtesies  and  vigorous 
articles. 


Mrs.  Hendee's  public  addresses  have  been 
well  received  and  she  has  been  welcomed 
before  many  representative  organizations. 
These  observations  apply  both  to  the  north- 
em  and  southern  sections  of  the  county. 

One  can  not  resist  the  temptation  to  refer 
also  to  the  physical  and  scenic  beauties 
of  this  county,  and  to  the  charms  of  the 
cities  and  the  countryside.  Thousands  of 
automobilists  have  seen  these  things.  To 
all  others  who  tour  California  highways  I 
say — see  Santa  Barbara  County!  Explore 
her  highways  and  byways,  and  thus  be- 
come acquainted  with  a  community  than 
which  there  is  none  more  beautiful  or  at- 
tractive under  the  high  sun  of  heaven! 
Meet  the  Santa  Barbara  people,  and  you 
will  return  home  prouder  of  that  part  of 
the  Golden  State  than  you  have  been  in 
the  past. 
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American  Private  Loans  Abroad 

By  ROBERT  W,  DUNN 
Author,  American  Foreign  Investments 


American  private  interests  have  loaned 
to  foreign  governments,  provinces,  and  mu- 
nicipalities approximately  $4,000,000,000. 
These  loans  carry  an  interest  rate  averag- 
ing from  6y2  to  7  per  cent,  and  their  pur- 
poses are  ostensibly  for  government  rail- 
road construction,  public  works,  highways, 
national  banks,  sanitation  projects,  pur- 
chase of  government  equipment,  port  im- 
provements, exchange  stabilization,  and 
general  floating  indebtedness. 

Between  $800,000,000  and  $900,000,000 
of  this  investment  in  government  loans  is 
in  Canada,  over  $325,000,000  in  France, 
nearly  $300,000,000  in  British  bonds,  over 
$200,000,000  in  Argentina,  and  so  on  in 
the  following  order:  Belgium,  Germany, 
Japan,  Brazil,  Dutch  East  Indies,  Russia, 
Norway,  Denmark,  Australia,  Netherlands, 
Cuba,  Switzerland,  Mexico,  Philippines, 
Sweden,  Poland,  Chile,  etc.  About  $850,- 
000,000  is  invested  in  bonds  of  Latin  Amer- 


ican republics  and  $1,500,000  in  European 
countries,  and  half  a  billion  in  Asia  and 
the  Orient. 

Investments  in  loans  floated  by  foTeign 
corporations  and  by  American  corporations 
with  major  investments  abroad,  in  addition 
to  so-called  direct  investments  by  Ameri- 
cans abroad,  are  now  estimated  at  over 
$7,000,000,000.  Most  of  this  investment 
—about  $5,000,000,000  of  it— is,  of  course, 
in  Canada  and  in  Latin  America,  but  it 
has  been  growing  significantly  in  Europe 
during  the  last  two  years.  Direct  invest- 
ments in  Asia  are  still  comparatively 
negligible. 

Taking  the  two  kinds  of  investments  to- 
gether— the  government  loans  and  the  cor- 
porate and  direct  investments — ^we  find 
that  out  of  every  $100  invested  abroad  by 
Americans  about  $70  goes  to  Canada  and 
Latin- American  countries;  the  bulk  of  the 
remainder  to  Europe. 


Restraint,  or  Liberty  Under  the  Law 


By  C.  E.  WANTLAND 
(In  Los  Angeles  Realtor) 


One  of  the  most  prominent  leaders  of  the  state's 
industries  was  quoted  recently  as  follows: 

"In  national  political  life  we  have  destroyed 
party  responsibility  and  substituted  a  bloc  system 
that  is  almost  daily  seeking  to  trade  us  out  of 
our  liberties.  As  one  lone  illustration:  There 
are  on  the  Federal  statute  books  5000  laws  with 
penalties  governing  railroads.  On  the  statute 
books  of  the  states  there  are  200,000  other  rail- 
road laws,  regulating  and  controlling  railroad  man- 
agement. 

**A  common  line  of  restraint  runs  through  all 
of  them.  It  is  in  the  direction  of  standardizing 
conduct  and  management.  Standardized  manage- 
ment is  put  above  initiative  and  originality.  Re- 
straint is  preferred  to  liberty  under  law. 

"We  should  be  profoundly  concerned  with  this 
state  of  affairs.  It  is  to  me  a  terrifying  thing 
that  great  business  leaders  must  say  that  the 
prosperity  of  the  American  people  depends  upon 
what  Congress  does.  There  is  a  profound  rela- 
tion between  government  and  social  and  economic 
progress;  no  one  need  deny  or  question  the  fact, 
but  if  we  keep  our  government  geared  to  Ameri- 


can institutions,  we  need  not  suffer  the  terror  that 
chills  us  when  our  legislators  meet. 

"In  this  great  state  of  ours  (California)  one 
must  go  in  some  way  before  twelve  different 
commissions,  boards  and  officers  fully  to  organize 
an  irrigation  district.  Bureaucracy  and  bloc  leg- 
islation menace  our  free  institutions. 

*The  summons  is  clear  and  loud  that  we  con- 
cern ourselves  with  the  sort  of  government  we 
have   and   whither  it    drifts.** 

Some  plan  may  be  urged  to  limit  the  number 
of  constitutional  amendments  proposed  at  each 
session  by  the  legislature  and  by  initiative  peti- 
tion. In  Oregon  only  nineteen  initiative  meas- 
ures were  voted  on  at  the  last  election,  but  there 
is  an  agitation  now  under  way  to  limit  in  some 
way  initiative  activities.  A  recent  editorial  in 
the  Portland  Oregonian  included  this: 

*The  common  method  of  getting  measures  on 
the  ballot  is  to  employ  petition  circulators,  who 
are  paid  five  cents  or  ten  cents  per  name.  The 
signers  are  in  large  part  voters,  who  do  not  care 
whether  the  measure  is  submitted  or  not.  Thej, 
sign  because  they  are  pestered  to  do  so.** 
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Counsels  Study  of  School  Costs 


"On  the  face  of  it,  there  has  been  a 
rather  astonishing  increase  in  the  cost  of 
schools.  The  expenditures  of  public  gram- 
mar and  high  schools  in  the  Unittd  States 
are  seven  times  as  much  as  they  were  in 
1900,  according  to  the  National  Industrial 
Conference  Board,  while  the  population 
has  increased  by  only  one-half.  Many  will 
say  that  this  demonstrates  that  the  schools 


of  the  United  States  could  do  their  work  on 
less  money.  ♦  ♦  ♦  The  people  demand 
more  and  better  school  work  than  they 
had  25  years  ago,  and  they  must  expect 
to  pay  much  more  for  it.  However,  the 
expenditures  should  be  analyzed  in  the 
most  careful  way,  to  see  if  any  of  them 
could  be  made  more  moderate." — Watson- 
ville  Pajaronian. 


REVIEWS  OP  BOOKS 


BERKELEY  SCHOOL  PROPERTIES 
SURVEY,  Berkeley,  by  Jesse  B.  Sears,  Ph. 
D.,  Professor  of  Education,  Stanford  Uni- 
versity, and  Director  of  the  Survey  Com- 
missloii. 

A  most  comprehensive  and  penetrating  report 
is  "The  Berkeley  School  Properties  Survey*'  made 
last  summer,  by  Dr.  Sears  and  his  colleagues  on 
the  Survey  Commission.  The  problem  has  been 
approached  in  the  same  businesslike  way  that  a 
railway  would  reorganize  its  system  or  a  great 
corporation  plan  its  future  expansion  and  finance. 

Dr.  Sears'  Commission  first  studied  Berkeley's 
present  housing  facilities,  stating  the  problem  of 
the  survey,  the  educational  needs  of  the  city,  the 
present  program,  the  adequacy  of  the  present 
school  plant,  the  estimated  expansion  of  building 
needs  and  Berkeley's  ability  to  finance  schools. 
Then  when  the  present  status  of  the  schools  is 
clear  to  the  reader.  Part  II  outlines  the  proposed 
building  program  and  proposes  a  carefully  worked 
out  plan  for  financing  the  whole  project.  The 
bond  issue  called  for  would  bring  the  schools  up 
to  a  high  point  of  efficiency  and  take  care  of 
calculated  expansion  for  seven  years.  The  plan 
has  been  so  worked  out  that  after  that  time  the 
city  could  proceed  henceforth  on  a  pay-as-you-go 
plan. 

The  report  is  replete  with  relevant  statistics, 
graphs  and  maps.  Apparently,  no  consideration 
\ital  to  a  satisfactory  solution  of  the  problem  has 
been  overlooked.  Berkeley's  present  facilities, 
present  and  future  needs  and  ability  to  meet  these 
needs  are  as  scientifically  appraised  as  any  board 
of  directors  could  ask  in  planning  the  future 
growth  of  a  great  industry.  There  is  no  guess 
work  in  the  findings.  Conclusions  have  been  ar- 
rived at  after  measuring  the  factors  with  the  most 
objective  yard-sticks  available. 

The  whole  survey  is  shot  through  with  the  idea 
of  getting  the  most  for  the  money  expended. 
Economy  of  budgeting  capital  outlays  is  stressed 
so  that  the  most  necessary  expenditures  be  made 
firsL  The  pressure  of  the  tax  burden  is  never  lost 
sight  of.  The  report  points  out  in  many  places 
that  great  savings  will  be  effected  if  the  projected 
expenditures  are  made  now  while  conditions  are 
favorable,  instead  of  allowing  a  policy  of  pro- 
crastination to  complicate  the  problem  so  that 
much    greater    expenditures    will    ultimately    be 


The  integration  of  present  facilities,  present  and 
future  needs  and  ability  to  pay  into  one  sound 
scheme  is  a  forward-looking  step  in  sane  govcni- 
mental  procedure.  Dr.  Sears  has  caught  admir- 
ably the  trend  toward  efficiency  and  economy  in 
governmental  affairs.  It  is  a  consummation  de- 
voutly to  be  hoped  for  that  such  "educational 
engineering"  will  bear  fruit  in  "putting  more  sense 
in  the  California  tax  dollar!" 

N.  B.  T. 

STATE  INCOME  TAXATION,  by  Edie, 
Lionel  D.,  Bureau  of  Business  Research, 
Indiana  University,  Bloomington,  Ind. 

In  the  preface  to  this  booklet,  the  author 
states:  "Although  this  study  has  been  under-^ 
taken  with  the  intention  of  presenting  an  im- 
partial and  factual  analysis,  nevertheless,  wher- 
ever fairly  decisive  conclusions  have  been  war- 
ranted, there  has  been  no  hesitation  to  state 
the  results  of  the  analysis  in  positive  and  defi- 
nite form.  This  treatment  is  in  no  sense  a  plea 
for  or  against  the  income  tax,  but  is  intended  to 
supply  authentic  information  and  interpretation 
to  those  responsible  for  shaping  the  revenue  sys- 
tems of  the  states." 

The  pamphlet  contains  a  fund  of  information 
on  the  income  tax,  showing  the  extent  of  state 
income  taxes,  the  revenue  produced  thereby,  the 
cost  of  administering  this  tax,  the  redistribution, 
the  effect  on  property  taxes  and  the  effect  on  the 
cost  of  government,  who  pays  the  tax  and  the 
effect  on  business.  A  number  of  tables  and 
charts  are  used  to  make  the  subject  more  easily 
comprehensible. 

D.  B. 

A  MODEL  REGISTRATION  SYSTEM— 
National  Municipal  League,  261  Broad- 
way, New  York. 

"There  are  three  outstanding  criteria  by  which 
any  registration  system  may  be  appraised:  namely, 
first,  convenience  to  the  voted;  second,  cost  of 
operation;  and,  third,  effectiveness  in  preventing 
fraudulent  voting."  This  introduces  the  report 
of  the  committee  on  election  administration  of 
the  National  Municipal  League,  which  proposes 
a  Model  Registration  System.  Inasmuch  as  the 
re-writing  of  California's  registration  law  has 
been   broached,  students  thereof  may   find   va\lu 
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iLEMENTARY  PRINCIPLES  OF  ECO- 
/  NOMICS,  by  Richard  T.  Ely,  Ph.D.,  LL.D^ 
-'  and  George  Ray  Wicker,  Macmillan  Com- 
'    pany.  New  York. 

This  is  the  fourth  edition  of  a  text  book  which 
has  attained  high  standing  and  popularity  in 
the  schools  of  this  and  foreign  countries.  It 
outlines  the  theory  of  economics  which  today  is 
most  generally  accepted  by  economists,  and  does 
not  present  or  discuss  conflicting  views.  The 
subject  is  so  comprehensively  but  simply  treated 
that  the  casual  reader  as  well  as  the  student  will 
obtain  from  it  a  very  clear  idea  of  the  principles 
of  economics. 

The  book  outlines  briefly  economic  history, 
showing  the  early  stages  of  industrial  develop- 
ment— the  pastoral,  the  agricultural  and  the 
handicraft  stages — from  man's  primitive  struggle 
for  food  and  shelter  doum  to  the  present-day 
complicated  social  and  industrial  machinery  which 
provides  necessities  and  undreamed  of  luxuries. 
Utilities   and    goods   are   well   defined — the  law 


of  diminishing  utility,  and  economic  order  of  con- 
sumption. 

Factors  of  production — ^land,  labor  and  capital 
— their  interdependence  that  the  final  result  may 
be  achieved;  the  organization  of  production— 
the  advantages  and  disadvantages  of  large  scale 
production,  the  relation  of  society  to  trusts,  priv- 
ate and  public  ownership,  are  all  thoroughly  ex- 
plained. Values,  monopolies,  credit  and  banking 
are  touched  upon  briefly. 

Distribution,  the  labor  problem,  interest,  profits 
— the  part  managing  ability  plays  in  their  deter- 
mination— socialism — ^public  finance — ^Federal  a* 
penditures  from  1791  to  date,  classification  of 
public  revenues,  direct  and  indirect  taxes,  tariff 
for  revenue  or  protection,  and  a  balanced  revenue 
system  are  analyzed. 

Dr.  Ely  is  an  acknowledged  authority  on  eco- 
nomics, and  he  has  treated  the  subject  in  an 
interesting  as  well  as  instructive  way.  Students 
will  find  it  of  great  value  and  mudi  may  be 
gained  from  it  in  even  a  cursory  reading. 

D.  B. 


THE  FLORTOA  ESTATES  CASE  DECISION 


State  of  Florida  v,  Andrew  W.  Mellon^  as  Secre^ 
tary  of  the  Treasury  of  the  United  States,  and 
David  H,  Blair,  as  Commissioner  of  Internal 
Revenue  of  the  United  States;  Supreme  Court 

:     of  the  United  States, 

m 
I 

The  constitutionality  of  the  Federal  estate  tax 

tw  was  sustained  in  the  original  suit.  Justice 
itherland  declares  that  "the  act  is  a  law  of  the 
iJnited  States  made  in  pursuance  of  the  Consti- 
tution, and,  therefore,  the  supreme  law  of  the 
tnd,  the  constitution  or  laws  of  the  States  to 
e  contrary  notwithstanding.  Whenever  the  con- 
llitutional  powers  of  the  Federal  Government  and 
liose  of  the  State  come  into  conflict,  the  latter 
•^ust  yield."  Ex  parte  Virginia,  100  U.  S.  339, 
B46;  Brown  v.  Walker,  161  U.  S.  591,  606;  Cum- 
pnings  V.  Oiicago,  188  U.  S.  410,  429;  Lane 
County  V.  Oregon  7  Wall,  71,  77." 

An  analysis  of  the  decision  was  given  as  fol- 
lows by  Ralph  W.  Smith,  counselor  in  inheritance 
and  estate  tax  law,  Los  Angeles,  at  the  request  of 
THE  TAX  DIGEST: 

'^Congress  in  the  adoption  of  its  1926  Federal 
.   Estate  (Inheritance  Tax)  Act  granted  to  the  tax- 
payer a  credit  up  to  80  per  cent  of  the  amount 
.of  the  Federal  estate  tax  for  inheritance  taxes  paid 
iinder  State  laws.     Formerly  the  credit  was  but 
25  per  cent,  and  was  increased  to  80  per  cent  as  a 
,  retaliatory,  or,  better,  a  coercive  measure,  against 
such    States   as    Florida,   Alabama   and    Nevada, 
which  do  not  collect  revenue  by  means  of  death 
taxes,  hoping  thereby  to  swing  these  States  into 
line  for  the  sake  of  uniformity  and  thus  obliterate 
tlym  as  *isles  of  safety*  for  those  citizens  who 
woght  to  minimize  the  death  charges  on  their  es- 
mxiMs  by  change  of  residence, 
f  'n^**  Ipffitimnrv  nf  fhft  nurnose  of  the  Federal 


govenunent  was  diallenged  by  the  State  of  Florida 
in  the  United  States  Supreme  Court,  which  Conit 
on  January  3,  1927,  upheld  the  credit  feature  of 
the  law.  Although  the  sole  right  or  privilege  of 
transmitting  property  at  death  is  conferred  by  the 
sovereign  state  and  not  by  the  Federal  government, 
we  And,  in  the  opinion  of  Mr.  Justice  Sutherland, 
a  death  knell  to  those  who  would  champion  state 
rights,  in  language  more  far  reaching  from  a 
Federal  standpoint  than  that  ever  used  by  that 
greatest  of  all  centralists  or  federalists.  Chief 
Justice  John  Marshall,  who  a  century  and  a  half 
ago  presided  over  our  highest  Court  and  so  ably 
announced  in  his  decision  the  supremacy  of  the 
national  government  as  against  the  dominance  of 
the  state.  We  And  in  this  recent  opinion  the 
Court  using  this  language, 

'Whenever  the  constitutional  powers  of  the 
Federal  government  and  those  of  the  state 
come  into  conflict,  the  latter  must  yield.* 
"It  is  certain  that  Congress  has  no  constitu- 
tional or  other  right  to  control  the  devolution  of 
property.  This  right  belongs  to  the  State.  It  is 
therefore  diflicult  for  one  to  determine  any  en- 
croachment of  the  State  upon  the  Federal  powers, 
since  the  rights  involved  are  all  State  given  rights. 
The  decision  also  lays  down  the  rule  that  Con- 
gress cannot  accommodate  its  legislation  to  the 
conflicting  or  dissimilar  laws  of  the  several  States 
nor  control  the  diverse  conditions  to  be  found  in 
the  laws  of  the  various  States.  This  is  axiomatic, 
yet  by  the  decision  Congress  can,  by  means  of 
the  allowance  of  a  credit  in  its  revenue  law,  force 
any  legitimate  form  of  tax  upon  the  State.  The 
decision  thus  settles  for  all  times  a  vexing  prob- 
lem while  its  far  reaching  effect  is  apparent.  .  .  ' 
"This  court  decision  would  seem  in  a  measure 
to  validate  the  right  of  the  Federal  government  to 
remain  in  the  death  duty  field.  If  so,  credence  is 
given  to  the  field  of  thought  of  the  group  who 
advocate  the  abolition  of  all  State  inheritance 
taxes  and  the  collection  of  all  death  taxes  by  tbe 
Federal  government  and  the  apportioning  of  such.  J 
collections  to  the  various  States."  J 
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FOREST   YIELD    TAXES 


The  Present  Situation 

and 
Trends  in  Taxing  Growing  Eidrests 


NATURAL  RESOURCES  PRODUCTION  DEPARTMENT 

Chamber  of  Commerce  of  the  United  States 

Washington,  D.  C. 


FOREWORD 

The  problem  of  removing  some  of  the  tax  inequalities  under  which 
our  growing  forests  labor  and  at  the  same  time  providing  sufficient 
revenue  to  maintain  local  governments  is  receiving  much  attention. 

Referenda  ordered  by  four  state  legislatures  to  decide  whether  the 
constitutions  shall  be  amended;  special  measures  pending  in  eight 
states;  discussion  and  agitation  in  fifteen  other  states,  is  the  record 
of  the  interest  throughout  the  country  in  this  subject  according  to 
a  recent  preliminary  survey  by  the  Natural  Resources  Production 
Department. 

The  importance  of  this  question  of  taxation  was  recognized  by  the 
Chamber  of  Commerce  of  the  United  States  in  its  referendum  on  a 
National  Forestry  Policy  in  1923,  which  approved  the  principle  that 
the  nation  should  ultimately  rely  mainly  on  private  enterprise  to 
produce  its  future  timber  supply  and  pointed  out  that  unsoimd  taxa- 
tion was  one  of  the  important  obstacles  to  such  private  undertakings. 

According  to  principles  approved  in  the  referendum,  taxation  of 
growing  timber  should  be  based  upon  the  principle  of  the  yield  tax 
with^  reasonable  uniformity  among  the  states.  ''Yield  tax"  is  consid- 
ered to  be  the  general  term  covering  the  principle  of  collecting  the 
tax  on  a  forest  when  it  is  harvested,  as  distinguished  from  the  ordi- 
nary system  of  property  taxation  which  levies  a  tax  each  year  on  the 
value  of  both  lands  and  forest  growth  regardless  of  whether  or  not 
they  yield  income. 

Realizing  that  no  one  forest  tax  system  will  meet  the  varying  con- 
ditions in  different  sections  of  the  country  the  Chamber  is  committed 
only  to  the  broad  principle  and  urges  no  specific  plan.  The  purpose 
of  this  bulletin  is  to  present  to  our  members  a  brief  picture  of  the 
present  situation  and  of  the  action  taken  in  various  states,  with  tiie 
hope  that  it  will  explain  this  much-talked-about  "forest  yield  tax" 
and  stimulate  constructive  thought  on  a  subject  becoming  increasingly 
prominent. 

Those  who  wish  additional  data  on  the  subject  are  referred  to  the 
compilation  of  "State  Forest  Tax  Laws,"  issued  by  the  National 
Lumber  Manufacturers  Association,  and  to  a  bulletin  on  "Forest 
Property  Taxation"  which  the  United  States  Forest  Service  plans 
to  issue. 

NATURAL   RESOURCES   PRODUCTION 

DEPARTMENT, 
W.  DuB.  Brookings,  Manager, 
F.  WiNSLOW,  Assistant  Manager. 

October  6,  1926.  d,^) 


FOREST  TAXATION 
The  Forest  Industry 

Close  to  the  front  among  the  industries  on  which  our  national 
welfare  and  prosperity  are  based  stands  '^ forest  products."  This 
industry  with  its  various  branches  engaged  in  production,  harvesting 
and  fabrication,  spreads  over  38  states  and  provides  employment 
for  half  a  million  wage  earners. 

Its  annual  production  of  lumber  is  valued  at  one  and  a  half  billion 
dollars,  while  naval  stores,  pulpwood  and  other  products  add  many 
millions  to  the  total. 

Supplying  the  raw  material  to  maintain  this  industry  has  made 
such  demands  on  our  reserves  that  recent  estimates  indicate  that 
seventy  per  cent  of  the  original  forests  are  gone,  and  that  present 
forest  growth  is  only  one-fourth  of  the  annual  cut. 

The  absence  of  forestry  policies  to  encourage  the  replacing  of  old 
crops  with  new  has  resulted  in  the  virtual  abandonment  of  large  areas 
of  forest  land.  At  present  there  are  over  eighty  million  acres  of 
cut-over  land,  without  seed  trees,  not  producing,  and  classed  as  waste 
lands.  There  are  over  one  hundred  and  thirty-five  million  acres  of 
inferior  second-growth  timber  which  is  not  considered  merchantable. 

If  an  adequate  supply  of  domestic  timber  is  to  be  developed  for 
future  needs  it  is  essential  that  these  areas  be  brought  back  into 
production. 

Position  of  the  Chamber 

The  Chamber  of  Commerce  of  the  United  States  has  called  atten- 
tion to  the  situation.  In  its  Referendum  No.  42,  it  pointed  out  the 
duty  of  the  federal  government  and  the  states  in  cooperatively  re- 
foresting these  waste  areas  and  in  protecting  forests  from  fire.  It  also 
indicated  the  possibilities  for  individual  enterprise  in  growing  crops 
of  trees — "commercial  forestry" — and  pointed  out  some  of  the  ob- 
stacles, important  among  which  is  taxation. 

On  this  subject  the  Chamber  through  referendum  expressed  itself 
as  follows:  "Taxation  of  growing  timber  should  be  ba^ed  upon  the 
principle  of  the  yield  tax  unth  reasonable  uniformity  among  the 
itate^  in  such  taxation" 


Recently  the  Chamber's  Committee  on  Taxation  recommended  that, 
^'There  should  be  modifica^ns  of  the  Federal  Income  Tax  Law  that 
mil  recognize  adeqicately  the  peculiar  nature  of  the  bu^ness  of  pro- 
ducing  forest  crops/'  The  Committee  felt  that  "to  require  those 
engaged  in  raising  forest  crops  to  take  deductions  annually  rather 
than  against  the  proceeds  of  the  crops  to  which  they  relate  is  a  denial 
of  justice." 

At  the  Fourteenth  Annual  Meeting,  May,  1926,  the  following  reso- 
lution was  adopted: 

For  reasons  stated  in  the  report  of  the  Committee  on  National 
Forestry  Policy,  and  in  Referendum  4^,  based  thereon,  adequate  con- 
servation and  replacement  of  our  forests  is  not  practicable  vnthout 
relief  from  present  customary  methods  of  imposing  annual  property 
taxes  upon  standing  timber  separate  from  the  land  upon  which  it 
grows.  The  magnitude  of  the  public  interest  involved  warrants  the 
concerted  efforts  of  responsible  state,  federal  and  private  agencies 
to  plan  and  to  secure  the  general  application  in  the  states  of  methods 
of  forest  taxation  which  tvUl  effectively  promote  timber  conservation 
and  reforestation  through  private  enterprise. 

Results  of  the  Ad  Valorem  System 

In  the  past  it  has  been  the  custom  in  most  states  to  tax  standing 
timber  and  other  forest  lands  on  their  actual  assessed  value,  in  the 
same  way  that  houses,  bams,  agricultural  lands  and  other  real  estate 
are  taxed.  This  is  the  ad  valorem  system  of  taxation,  which  is  still 
the  practice  in  many  states.  It  offers  no  incentive  for  replanting  and 
cultivating  young  trees  and  protecting  them  until  maturity.  Nor 
does  it  give  encouragement  to  those  who  desire  that  their  commercial 
trees  shall  attain  full  growth.  In  addition  to  risks  of  loss  by  fire  and 
pestilence  there  is  the  certainty  of  a  constantly  increasing  tax  burden 
during  the  long  period  of  years  while  the  timber  is  growing.  Not 
only  does  the  assessed  valuation  tend  to  increase  but  the  tax  rate 
itself  increases  as  other  mature  timber  is  cut  off,  and  the  cumulative 
burden  falls  on  the  few  remaining  stands. 

The  decline  and  eventual  abandonment  of  many  communities  which 
derived  their  subsistence  from  the  adjacent  forest  industries  is  one 
of  the  inevitable  consequences  of  the  removal  of  the  forests  without 
provision  for  growth.  Mining  communities  frequently  fall  into  decay 
with  the  exhaustion  of  their  mineral  deposits,  but  it  seems  an  inexcus- 
able waste  to  force  our  timber  into  the  same  category,  when  tiiis 


could  be  obviated  by  recognizing  that  while  there  is  only  one  crop 
of  minerals  many  crops  of  timber  may  be  harvested  from  the  same 
piece  of  land. 

Realization  of  these  facts  has  produced  a  demand  for  measures 
to  perpetuate  our  forests  and  forest  industries,  and  particularly  for 
the  removal  of  the  tax  discriminations  against  forestry.  It  is  felt 
that  forest  growing  should  be  placed  on  a  par  with  agriculture  and 
be  allowed  to  pay  its  share  of  the  tax  burden  from  the  harvest. 

The  Harvest  Tax  System 

In  considering  the  subject  of  forest  taxation  there  are  certain 
primary  requirements  generally  accepted.  The  continuing  ability  of 
a  particular  industry  to  pay  taxes  is  directly  dependent  not  only  on 
its  ability  to  create  or  produce  but  also  on  the  actual  accomplishment 
of  the  object  and  the  conversion  of  the  produce  into  a  merchantable 
article.  It  is  obvious  that  a  year's  growth  of  a  tree,  although  it  may  be 
considered  the  year's  income  from  a  particular  piece  of  land,  cannot  be 
removed  and  marketed  to  satisfy  the  demands  of  the  tax  collector. 
It  is  only  on  large  forests  that  rotation  systems  can  be  applied  and 
an  annual  revenue  obtained  by  cutting  certain  areas  each  year.  In 
smaller  tracts,  even  though  handled  in  the  most  modem  and  scientific 
manner,  it  is  seldom  economic  to  cut  a  few  scattered  trees  each  year. 
It  is  logical  therefore  that  forest  taxes  be  on  the  harvest  or  yield 
rather  than  on  an  annual  basis. 

Essential  Elements  of  Any  Forest  Tax  System 

Comments  received  concerning  laws  of  this  type  now  in  force  in 
various  states  indicate  that  for  general  acceptance  such  laws  should 
be  simple,  inexpensive,  and  of  broad  application.  They  mention — ^the 
deeirabiUty  of  administration  by  local  authorities,  with  technical  as- 
sistance from  the  state  forester;  M^ension  of  the  benefits  of  the  law 
to  all  lands  which  are  handted  primarily  in  accordance  with  its 
purposes;  freedom  for  owners  to  withdraw  their  lands  from  the  special 
forest  tax  classification  without  incurring  heavy  penalties;  arrange- 
ment of  tax  payments  with  the  minimum  annoyance  to  the  payer; 
and  consideration  of  the  need  of  the  community  for  annual  revenue 
to  support  the  focal  government. 

Forest  Service  Activities 

The  problem  of  equitable  and  constructive  taxation  of  the  forest 
industries  has  been  under  consideration  for  a  number  of  years,  and 
a  satisfactory  solution  will  require  considerable  further  6tudy  and 
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Status  of  Tax  Refonn 
Measures 


Const.  Amendment  pending. 


Forestry  Com.  making  study. 

"Contract  Law"  faQed  1925. 
Forestry  Board  created  1925. 
Const.  Amend,  failed  in  1922. 
Minor  amendments  pending. 


Yield  Tax  bill  pending. 
Yield  Tax  bill  pending. 


Yield  Tax  Law  enacted  1925. 
Const.  Amendment  pending. 
BiU  pending  to  amend  law. 


Gov.  may  make  reconunen- 
dations  to  next  legislature. 
(Very  little  private  forest  land) . 


Yield  Tax  Law  enacted  1925. 
Forestry  Com.  created  in  1925 
Forest  Com.  making  study. 


Ref .  failed  in  Legislature. 
(Very  little  private  forest  land) 


Const.  Amendment  pending. 
Forest  Com  .making  study. 
Const.  Amendment  pending. 
(Very  little  private  forest  Land) 


experimentation.  Leadership  in  this  work  is  being  taken  by  the 
federal  government  and  the  Forest  Service  is  to  be  given  an  appro- 
priation of  $25,000  a  year  for  study.  The  investigation  has  been 
placed  under  the  direction  of  Professor  Fred  R.  Fairchild,  of  Yale 
University,  an  eminent  authority.  The  first  activity  will  be  an  in- 
tensive survey  of  certain  districts  in  the  United  States  to  determine 
the  extent  of  the  tax  burden  and  its  effect  on  the  business  of  reforesta- 
tion. Following  this,  studies  will  be  made  of  the  forest  tax  systems 
here  and  abroad.  This  information  will  be  made  available  to  all 
interested.  But  beyond  this  the  federal  government  cannot  go — ^the 
taxing  of  forests  being  entirely  a  state  matter. 

State  Activities 

Direct  encouragement  to  tree  growing  has  been  offered  by  several 
states  through  bounties,  exemptions,  and  limited  tax  valuations. 
None  of  these  has  been  particularly  effective,  nor  has  the  principle 
of  such  subsidies  been  favorably  viewed  by  the  taxpayers.  Further- 
more the  producer  is  not  requesting  bounties  or  special  favors  but 
merely  that  the  handicaps  under  which  he  is  rum  laboring  be  removed. 

In  summing  up  the  present  status  of  the  forest  taxation  situation 
throughout  the  country,  it  is  found  that  while  nearly  half  the  states 
in  the  union  have  some  sort  of  special,  laws  to  encourage  the  growing 
of  trees,  only  in  a  very  few  instances  are  those  laws  accomplishing 
their  purpose.  Information  which  the  department  has  received  from 
various  parts  of  the  country  indicate  that  considerable  attention  is 
being  given  this  subject  in  at  least  twenty-seven  states.  In  twelve, 
definite  movements  are  under  way  for  the  introduction  and  passage 
of  special  forest  taxation  relief  laws.  Among  these  are  California, 
Washington,  Minnesota  and  Louisiana,  which  have  constitutional 
amendments  pending  for  referendum  vote  in  the  coming  fall  to  permit 
special  taxation  measures  for  forests  and  forest  products. 

Forest  Areas  and  Forest  Tax  Laws  in  the  States 

The  importance  of  the  forests  in  the  various  states  and  the  efforts 
made  to  improve  conditions  through  tax  legislation  are  shown  in 
the  accompanying  table. 

Washington,  Oregon,  and  Louisiana  are  the  three  great  lumber 
states,  as  judged  by  present)  production,  but  there  are  a  dozen  others 
which  each  produce  annually  lumber  and  timber  products  valued  at 
over  $30,000,000  according  to  the  1923  census  of  the  lumber  industries. 
The  total  of  a  billion  and  a  half  for  the  whole  country  would  be 


considerably  increased  if  the  value  of  the  pulpwood,  naval  stores, 
fuel  and  other  products  were  added. 

An  idea  of  the  potential  forest  assets  of  each  state  may  be  ob- 
tained from  the  column  showing  the  total  forest  areas.  This  data  is 
taken  from  the  "Capper  Report"  prepared  by  the  Forest  Service  pur- 
suant to  Senate  Resolution  311  (66th  Congress,  2nd  session).  It 
should  be  noted  that  Oregon,  Arkansas,  and  Minnesota  have  the 
largest  forest  areas  and  that  half  of  our  states  have  forests  cover- 
ing over  ten  million  acres. 

The  interest  of  various  states  in  the  forest  situation  cannot  be 
gauged  entirely  by  the  value  of  the  annual  products  or  by  the  acreage 
of  the  forests.  In  many  of  the  smaller  states  a  considerable  pro- 
portion of  their  areas  is  classified  as  forest  lands — for  example, 
Delaware,  23  per  cent;  Rhode  Island,  35  per  cent;  Connecticut,  46 
per  cent.  In  fact  over  half  of  the  states  devote  at  least  a  third  of 
their  lands  to  forests  while  two-thirds  of  Maine,  New  Hampshire, 
and  Arkansas  are  put  to  this  use. 

YIELD  TAXES  AND  OTHER  METHODS  OF  ENCOUR- 

AGING  FOREST ATION 

The  "yield  tax"  is  a  method  of  raising  revenue  designed  to  be  fair 
to  the  growers  of  forests.  Its  advantage  lies  in  its  tendency  to  bridge 
the  non-productive  growing  period  by  lifting  the  burdensome  annual 
tax  from  the  shoulders  of  the  grower,  permitting  payment  of  his  share 
for  government  maintenance  when  he  harvests  his  mature  trees,  and 
has  the  money  to  pay  with. 

Other  methods  of  encouraging  forestation  are  by  bounties,  by 
exemptions  from  taxation,  and  by  limiting  the  tax  valuations. 

In  the  following  paragraphs  are  given  the  principal  elements  of 
the  systems  of  forest  taxation  with  examples  of  the  application  in 
representative  states. 

Purposes 

Yield  and  similar  taxes  have  been  enacted  for  a  variety  of  reasons. 
Usually,  the  aim  is  to  put  to  some  useful  purpose  lands  which  at 
present  are  producing  nothing  and  which  are  even  in  some  cases  a 
liability  and  danger.  Other  objects  are,  to  provide  forest  areas 
without  putting  the  state  to  the  expense  of  buying  the  ground,  such 
areas  serving  to  protect  the  watersheds  and  headwaters  of  streams; 
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to  prevent  floods ;  as  refuges  for  game  and  birds ;  as  recreation  areas 
and  scenic  improvements;  to  provide  commercial  forest  reserves 
which  will  serve  as  the  basis  for  permanent  forest  industries;  to 
provide  local  fuel  and  timber  supplies;  and  to  shade  and  beautify 
highways. 

Administration 

Supervision  and  administration  of  these  laws  rests  with  the  State 
Conservation  Commissions,  Forestry  Commissions,  State  Foresters, 
State  Land  Agent,  County  Commissioners,  County  Assessors,  or 
Township  Assessors.  Procedure  varies  in  different  states,  but  as  a 
rule  the  detailed  work  is  left  to  the  local  authorities,  while  technical 
knowledge  and  guidance  is  supplied  by  some  state  representative. 
A  board  of  appeals  is  sometimes  provided  which  passes  on  questions 
of  fact  when  the  property  owner  and  the  local  authorities  disagree. 

Methods  of  Procedure 

The  law  in  many  states  provides  a  special  "classification"  for  forest 
lands  which  can  receive  special  consideration  as  regards  taxation. 
This  classification  may  be  as  "auxiliary  state  forest,"  "auxiliary 
forest  land,"  "forest  land,"  "commercial  forest  reserve,"  or  "classified 
land." 

The  property  owner  applies  to  the  proper  authorities  for  classifica* 
tion.  His  land  is  inspected,  if  it  meets  the  requirements  is  accepted,, 
and  the  proper  entries  are  made  on  the  general  tax  list.  In  some 
states  the  governor  enters  into  contract  with  the  land  owner  whereby 
tiie  latter  agrees  to  grow  timber  on  his  land  under  the  supervision  of 
the  state  forester,  and  the  governor,  on  behalf  of  the  State,  agrees 
to  grant  certain  tax  benefits.  The  advantage  of  the  contract  is  that 
it  cannot  be  affected  by  a  repeal  or  change  in  the  state's  tax  law. 

Kinds  of  Land  Which  May  Be  Classified 

As  compared  with  usual  methods  of  taxation,  yield  tax  laws  aim 
to  stimulate  the  reforesting  and  return  to  production  of  "cut  over" 
and  other  waste  and  denuded  lands  which  are  not  profitable  for 
other  uses.  It  is  not  the  purpose  to  divert  agricultural,  grazing, 
suburban  or  other  lands  to  forest  uses.  Nor  is  it  intended  as  a  cover 
for  the  withdrawal  of  valuable  real  estate  from  legitimate  taxation,, 
or  as  an  aid  to  speculation  in  forest  and  other  lands.  For  these 
reasons  there  are  limitations  as  to  the  value  of  such  lands  at  the  time 


of  classification.  Sometimes  only  land  which  is  assessed  at  not 
over  $5.00  per  acre  may  be  classified.  In  Connecticut,  the  land, 
exclusive  of  the  timber,  must  not  be  worth  over  $25.00  per  acre. 
In  Massachusetts,  the  land  and  growth  must  not  be  valued  over 
$25.00  per  acre. 

Most  states  provide  that  the  land  shall  be  suitable  for  growing  trees 
and  that  a  start  has  been  made  to  grow  them. 

In  Maine,  the  classification  is  open  to  all  private  lands  covered 
with  trees  or  which  will  be  reforested.  Pennsylvania  broadly  offers 
classification  to  any  land  devoted  exclusively  to  growing  trees. 

Since  the  purpose  is  to  grow  trees,  some,  states  prohibit  grazing 
in  these  tracts.  Occasionally  stipulations  are  made  as  to  the  kind 
of  trees  which  may  be  grown  but  usually  this  is  left  to  the  discretion 
of  the  owner. 

Recognizing  that  it  takes  a  number  of.  years  to  bring  fruit  and  nut 
bearing  trees  into  production  several  states  have  applied  the  yield 
tax  principle  to  this  class  of  growth. 

Density  of  Planting 

Since  it  is  the  usual  custom  to  have  all  lands  inspected  by  a  forester 
or  other  experienced  person  before  classification  is  granted,  most  states 
do  not  consider  it  necessary  to  legislate  concerning  the  details  of 
planting  and  cultivation  of  trees.  Michigan,  for  instance,  simply 
provides  that  the  land  must  have  a  sufficient  forest  growth,  through 
planting  or  natural  reproduction,  to  give  reasonable  assurance  that 
a  stand  of  merchantable  timber  will  be  developed.  Some  states  are 
more  particular.  In  Massachusetts,  the  land  must  be  so  stocked 
as  to  give  promise  of  yielding  20,000  board  feet  of  softwoods,  or 
8,000  board  feet  of  hardwoods  per  acre.  New  Hampshire  raises  the 
minimum  limit  to  25,000  board  feet  per  acre.  Vermont  requires 
1,000  trees  per  acrQ  or  sufficient  to  assure  a  6  feet  by  6  feet  spacing 
over  the  entire  area.  Ohio  is  content  with  680  trees  per  acre.  New 
York  permits  classification  if  the  land  is  planted  with  800  trees  per 
acre,  or  underplanted  with  only  300  trees  per  acre. 

Size  of  Areas 

While  several  states  provide  minimum  area  limits  such  as  3  acres 

in  Ohio;  5  acres  in  Connecticut  and  Vermont,  and  5  acres  in  New 

York,  very  few  states  provide  maximum  limits ;  although  New  Hamp- 
shire places  a  maximum  of  100  acres  per  township  for  each  owner. 
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As  a  rule  it  has  been  found  that  the  regulations  concerning  tlie 
kind  of  land  which  may  be  used  make  stipulations  as  to  size  of  areas 
unnecessary. 

The  early  tendency  was  to  permit  only  small  tracts  such  as  groves 
and  woodlots  to  obtain  benefits  under  these  laws.  Recently  there  is 
a  growing  appreciation  of  the  inadequacy  of  these  provisions,  and 
of  the  necessity  of  extending  the  law  to  include  large  areas  essential 
to  commercial  forestry. 

Duration  of  Classification 

It  is  seldom  considered  necessary  to  place  minimum  limits  on  the 
period  of  classification  although  Alabama  classifies  for  a  least  five 
years  and  as  much  longer  as  is  desired. 

A  few  states  consider  it  advisable  to  limit  the  period  during  which 
the  benefits  of  the  yield  tax  classification  may  be  obtained.  In 
Louisiana  the  contracts  are  drawn  for  20  to  40  years.  The  proposed 
law  for  Mississippi  would  place  the  maximum  at  50  years.  In  Con- 
necticut benefits  may  be  obtained  for  100  years. 

Several  states  require  that  the  timber  be  cut  as  it  matures  and 
that  replanting  be  done.  In  Massachusetts  and  New  Hampshire 
the  forests  must  be  thinned  out  when  they  are  estimated  to  carry 
over  25,000  board  feet  to  the  acre. 

In  some  states  no  maximum  limits  are  stipulated  as  it  is  realized 
that  the  desire  to  recover  his  investment  will  induce  an  owner  to  cut 
his  timber  as  soon  as  it  has  matured  sufficiently.  In  fact  the  general 
tendency  is  to  cut  it  even  sooner. 

• 

Termination  of  Classification 

Classification  may  be  terminated  by  voluntary  withdrawal  by  the 
owner,  by  compulsory  withdrawal  because  of  non-fulfillment  of  re^ 
quirements,  or  by  expiration  of  the  period  for  which  classification 
was  granted.  • 

Often  the  full  yield  tax  is  collected  at  the  time  of, termination  in 
spite  of  the  fact  that  the  timber  has  not  been  cut.  This  is  the  law 
in  Alabama,  Massachusetts  and  several  other  states.  In  Louisiana 
and  New  Hampshire  the  property  is  returned  to  the  general  tax  list 
and  the  taxes  for  the  current  year  are  collected.  In  Ohio  the  forest 
may  be  withdrawn  at  any  time  but  the  taxes  which  have  been 
avoided  by  classification  must  be  paid  up  with  interest.    Back  taxes 
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for  more  than  ten  years,  however,  cannot  be  collected;  and  if  the 
land  has  been  classified  for  more  than  25  years  no  charges  are  made 
for  withdrawal.  Michigan  permits  withdrawal  at  any  time  upon 
payment  of  a  fee  for  the  period  of  classification.  This  fee  amounts 
to  5  cents  per  acre  per  year  for  the  first  fifteen  years,  and  10  cents 
per  acre  per  year  for  the  next  ten  years.  For  any  period  over  25 
years  the  fee  is  30  per  cent  of  the  stumpage  value.  Apparently, 
the  theories  in  Michigan  and  Ohio  are  in  opposition  as  to  the  benefits 
resulting  to  the  state  and  the  individual  from  long-term  classification. 
In  Alabama,  failure  to  keep  the  contract  makes  the  owner  guilty 
of  a  misdemeanor  and  liable  for  the  yield  tax  on  the  appraised  value 
of  his  timber. 

Annual  Taxes 

In  states  where  some  form  of  yield  tax  is  in  force,  the  principle  of 
separating  the  land  and  the  timber  crop  for  purposes  of  taxation  is 
recognized  and  the  annual  land  tax  is  usually  nominal.  It  is  cus- 
tomary to  stipulate  that  the  timber  be  disregarded  and  that  only  the 
land  be  taxed  and  that  this  land  tax  shall  not  exceed  a  certain  sum 
per  acre  or  that  the  valuation  on  which  the  tax  is  assessed  shall  not 
exceed  a  certain  sum.  This  enables  the  owner  to  forecast  the  actual 
tax  cost  of  carrying  his  forest  during  the  growing  period. 

In  Michigan  the  land-growing  pine  is  taxed  5  cents  per  acre  and 
hardwood  land  10  cents  per  acre  each  year.  Pennsylvania  places  a 
valuation  of  $1.00  per  acre  on  such  land  for  annual  taxation  purposes. 
In  Louisiana  the  valuation  is  from  $3.00  to  $8.00;  Maine,  not  over 
$5.00;  Vermont,  not  over  $3.00. 

Within  these  maximums  the  valuations  of  classified  forest  lands 
are  fixed  by  the  local  assessors  and  the  law  usually  states  that  the 
valuation  shall  be  the  same  as  for  other  barren  or  unproductive  lands. 
Ordinarily  the  tax  rate  is  the  same  for  all  classes  of  real  estate  within 
a  county  or  township,  but  occasionally,  as  in  Connecticut,  the  tax 
rate  for  classified  forest  land  is  fixed  on  the  valuation  of  land  and 
timber  at  the  beginning  of  a  fifty-year  period,  during  which  it  cannot 
be  increased,  and  the  local  tax  rate  is  limited"  to  10  mills.  A  few 
states  provide  special  tax  reductions  on  this  class  of  lands.  In  Ohio 
the  tax  is  only  50  per  cent  of  the  local  rate  and  in  New  Hampshire  as 
much  as  90  per  cent  of  the  tax  is  rebated  on  certain  classes  of  land. 

Taxing  the  Harvested  Crop 

Yield  taxes  and  severance  taxes  are  based  on  the  value  of  the  timber 
when  the  cutting  is  made. 
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Some  states  have  a  graduated  tax  which  increases  with  the  length 
of  the  period  that  the  forest  has  benefited,  while  others  charge  a 
flat  rate  without  regard  to  the  period  of  protection.  A  few  combine 
the  two  methods. 

In  determining  the  yield  tax  there  are  a  number  of  factors,  such 
as  the  annual  tax,  the  rapidity  of  growth,  the  quality  of  the  timber 
and  the  value  of  the  land  which  must  be  taken  into  consideration. 
Consequently,  there  is  a  wide  variation  in  the  tax  levied  by  different 
states.  In  Ohio  the  tax  is  5  per  cent;  Massachusetts  and  New  York, 
6  per  cent;  Alabama,  Louisiana,  Pennsylvania,  and  Mississippi,  10 
per  cent;  Michigan,  25  per  cent. 

In  Maine  the  tax  is  levied  on  a  graduated  scale  depending  on  the 
length  of  time  the  land  has  been  classified.  During  the  first  year 
the  tax  is  %  per  cent  and  it  increases  a  similar  amount  each  year 
until  the  tenth  when  the  tax  remains  fixed  at  5  per  cent. 

Vermont  collects  a  10  per  cent  tax  on  cuttings  on  young  timber 
lands,  but  when  timber  is  cut  on  waste  and  wild  forest  lands,  where 
the  growth  was  over  15  years  old  when  classified,  the  tax  amounts 
to  1/10  of  1  per  cent  for  each  year  of  classification  with  a  maximum 
of  7  per  cent.  The  Connecticut  law  is  somewhat  the  same.  Timber 
which  get  its  start  under  the  yield  tax  law  pays  a  10  per  cent  tax, 
but  timber  which  was  at  least  10  years  old  when  classified  pays  a 
2  per  cent  tax  if  cut  within  10  years  and  an  additional  1  per  cent  for 
each  decade  of  protection,  the  maximum  tax  being  7  per  cent  for 
50  years  or  over. 

Exemptions  from  tax:  Timber  cut  for  personal  use  such  as  fuel, 
fences,  and  other  domestic  purposes  is  usually  exempt.  Some  states 
place  a  limit  on  the  amount  which  may  be  cut.  In  New  Hampshire 
timber  up  to  $50  per  year  is  exempt  and  in  Massachusetts  up  to  $25. 

In  Pennsylvania  and  Vermont,  timber  cut  in  order  to  thin  out  the 
forest  and  maintain  a  healthy  growth  is  exempt. 

In  Maine,  there  is  no  tax  on  cutting  small  timber  such  as  pine 
under  16  inches  in  diameter,  measured  at  4  feet  above  ground,  and 
spruce,  hemlock,  or  cedar  12  inches  or  less  in  diameter. 

Collection  of  Taxes 

Annual  and  yield  taxes  on  timber  lands,  timber  and  other  forest 
products  are  due  and  collectible  in  the  same  manner  as  other  town, 
county  and  state  taxes.  They  are  subject  to  the  same  laws  and 
processes  of  collection. 
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The  laws  of  most  states  are  sufficiently  stringent  on  the  subjects  of 
fraudulent  returns  and  neglect  of  tax  payments  to  give  adequate 
protection;  and  so  as  regards  yield  and  severance  taxes,  the  modem 
tendency  is  to  eliminate  as  much  red  tape  as  possible  and  to  arrange 
payments  with  the  minimum  annoyance  to  the  taxpayer.  In  Massa- 
chusetts and  New  Hampshire  the  tax  is  paid  annually;  in  Maine  six 

•  

months  after  cutting.  Michigan  and  Pennsylvania  collect  wiUiin  90 
days;  Mississippi  within  60  days.  On  the  other  hand,  New  York, 
Connecticut  and  Vermont  levy  the  tax  before  the  timber  is  removed. 

Many  states  require  that  the  timber  be  inspected  and  valued  by  a 
representative  of  the  tax  collector  before  it  is  moved  from  the  ground. 

Michigan  requires  that  a  bond  amounting  to  twice  the  estimated 
tAx  be  deposited  before  cutting  is  started. 

Compensating  Local  Governments  for  Loss  of  Annual  Revenue 

The  establishment  of  federal  and  state  forest  reserves  and  the 
removal  of  these  areas  from  the  general  tax  list  sometimes  results 
in  a  considerable  loss  of  revenue  to  the  state,  county,  parish,  or  town- 
ship. Naturally  this  has  caused  opposition  in  certain  quarters.  Simi- 
lar objections  have  been  raised  to  the  classification  of  lands  for  yield 
tax  purposes  and  the  reduction  of  annual  revenues  from  these  lands 
to  nominal  amounts. 

The  objection  has  been  met  by  turning  over  to  the  local  govern- 
ment all  or  a  large  proportion  of  the  yield  taxes  collected.  In  Penn- 
sylvania it  is  all  credited  to  the  town  and  county  road,  school  and 
poor  funds.  In  Massachusetts,  the  state  takes  one-tenth  of  the  tax 
and  the  rest  goes  to  the  town.  In  Michigan  the  yield  tax  funds 
are  divided  equally  between  the  state  and  county,  and  in  addition  the 
county  receives  from  the  state  5  cents  per  year  for  each  acre  classified. 
Alabama  and  Ohio  return  to  the  counties  one-half  of  the  yield  tax 
receipts. 

Bounties 

The  desirability  of  trees  and  forests  was  recognized  first  in  states 
having  large  prairie  areas,  and  it  was,  felt  that  definite  steps  must  be 
taken  to  encourage  the  production  of  local  timber  and  fuel  supplies 
and  to  provide  for  the  protection,  shading  and  beautification  of  the 
highways.  During  the  latter  part  of  the  past  century  this  encourage- 
ment took  the  form  of  bounties  in  a  number  of  the  Middle  Western 
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states.  These  bounties  amounted,  at  most,  to  $10.00  per  acre,  and 
often  were  considerably  less.  As  it  was  not  the  object  to  stimulate 
large  operations,  the  period  was  usually  limited  to  five  or  six  years, 
and  the  area  often  to  ten  acres.  Some  of  these  old  bounty  laws  are 
still  on  the  statute  books,  but  none  of  them  has  been  particularly 
effective. 

Exemptions 

Stimulation  of  interest  in  developing  forest  tree  plantations  has 
been  attempted  by  several  states  through  tax  exemptions.  These 
range  from  total  exemption  from  taxation  on  both  the  land  and  growth 
to  a  partial  exemption  on  the  value  of  the  growth. 

It  is  customary  to  limit  the  exemption  to  a  definite  period,  20  to  35 
years,  which  roughly  corresponds  to  the  time  required  to  mature  young 
timber.  At  the  end  of  the  period  the  property  is  returned  to  the 
general  tax  list.  Occasionally  the  area  is  limited  to  50  or  100  acres, 
and  the  class  of  land  is  usually  confined  to  that  of  little  or  no  value — 
$5.00  or  $10.00  per  acre.  Usually  lands  close  to  villages  and  towns  are 
not  permitted  to  claim  the  exemption  because  they  have  potential 
value  as  residential  property. 

Limited  Tax  Valuations 

Another  of  the  earlier  methods  of  encouraging  the  growing  of  trees 
is  the  limiting  of  the  value  for  tax  purposes  of  any  tract  devoted 
solely  to  this  use.  This  type  of  law  is  used  in  several  states.  The 
valuation  is  usually  fixed  at  $1.00  per  acre  but  sometimes  the  law 
merely  provides  that  there  shall  be  no  increase  in  the  valuation 
because  of  the  trees  growing  on  the  property.  Often  there  are  the 
usual  restrictions  as  to  area,  period,  and  class  of  land. 
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franchises,  gasoline  or  consumption  taxes  and  taxes  on  receipts 
from  production  or  severance  taxes. 

But  the  census  report  groups  separately  "  poll  taxes  "  and  "  busi- 
ness taxes/'  the  latter  being  defined  as  taxes  "  upon  business  and. 
business  activities  exacted  from  persons,  natural  or  corporate, 
(1)  in  proportion  to  the  volume  of  their  business,  (2)  by  reason 
of  the  business  in  which  they  are  engaged,  or  (3)  by  reason  of 
some  activity  which  constitutes  a  part  of  their  business." 

Additional  major  sources  of  revenue  are  combined  under  the 
head  "non-business  and  license  taxes,"  and  described  as  "taxes, 
other  than  upon  businesses,  that  are  exacted  primarily  for  the  pur- 
pose of  regulation  and  are  collected  in  connection  with  the  issue  of 
so-called  licenses  or  permits,"  with  reference  to  measurable  or  as- 
sumed benefits  conferred  upon  the  licensees.  Representative  of  this 
class  are  dog  licenses,  marriage  licenses,  building  permits,  motor 
vehicle  licenses,  etc.,  not  to  suggest,  let  us  hope,  a  necessarily  pro- 
gressive series  or  a  natural  sequence,  in  which  these  ultra-modern 
**  satisfactions  "  are  normally  demanded — dogs,  wedding-bells,  bun- 
galows and  limousines. 

The  final  classification  of  the  census  bureau  is  "special  assess- 
ments" and  "special  charges  for  outlay,"  the  former  being  de- 
scribed as  "compulsory  contributions  levied  under  the  taxing  or 
police  power,  to  defray  the  costs  of  special  public  improvements 
or  public  services  undertaken  primarily  in  the  interest  of  the 
public." 

It  is  explained  that  special  assessments  differ  from  general  prop- 
erty taxes  in  that  they  are  apportioned  according  to  assumed  bene- 
fits to  the  property  specially  affected  by  the  unprovement,  or  as- 
sumed benefits  to  individuals  or  corporations  by  reason  of  the 
special  service  performed. 

In  this  paper,  however,  the  terminology  of  the  census  bureau 
will  not  be  followed  to  its  ultimate  refinements;  but  the  term 
"  special  taxes  "  is  used  herein  in  a  broader  sense,  and  as  compre- 
hending all  levies  other  than  those  imposed  ad  valorem,  on  prop- 
erty in  general.  It  will,  for  the  purpose  of  the  comparative  analysis 
proposed  by  this  discussion,  explicitly  include  taxes  for  local  im- 
provements, which  confessedly  are  technically  "special  assess- 
ments/* and  not  taxes  at  all. 

General  Taxes  Found  Inadequate 

The  general  property  tax  originated  and  found  its  most  suitable 
application  in  an  agricultural  stage  of  economic  growth,  when  the 
mass  of  property  was  tangible  and  but  slightly  differentiated. 
Until  within  the  last  fifty  years  the  general  property  tax  was 
nearly  everywhere  preeminently  the  source  of  all  public  funds. 
But  beginning  about  the  middle  of  the  nineteenth  century,  with 


the  impetus  given  to  industrial  development  by  the  adoption  of  the 
corporate  form  of  business  organization,  a  natural  quest  arose  for 
the  most  e£fective  machine  to  reach  this  new  kind  of  property, 
which  to  such  a  marked  degree  was  intangible  and  invisible. 

Special  taxes  had  already  been  devised  for  banking  and  insur- 
ance  companies,  the  earliest  development  being  in  New  Jersey  in 
1910,  with  a  law  requiring  the  president  of  specified  banks  to  pay 
into  the  state  treasury  one-half  of  one  per  cent  on  the  paid-up 
capital  stock. 

The  Humble  Poll  Tax 

The  obnoxious  poll  tax  centuries  ago  had  been  the  cause  of  Wat 
Tyler's  Rebellion,  and  since  1698  has  been  unknown  on  British 
soil;  yet  we  find  it  retained  as  a  persistent  though  inconspicuous 
revenue  feature  in  forty-three  of  the  American  states.  There  has 
been  a  distinct  trend,  however,  to  allocate  or  identify  it  with  the 
suffrage  right,  so  that  in  point  of  practice  the  $1  poll  tax  has 
come  to  be  regarded  by  many  as  the  price  of  the  sovereign  right 
to  vote! 

Taxes  Based  on  Gross  Receipts 

In  1862,  Iowa  adopted  a  tax  on  gross  receipts  of  railroads;  and 
the  New  York  Corporation  Tax  Law  of  1880  was  a  further  depar- 
ture from  the  old  inflexible  system.  The  New  Jersey  act  of  1830 
imposed  a  tax  based  upon  the  number  of  passengers  and  tonnage 
of  freight  transported,  which  was  changed  in  1849  to  a  tax  at  a 
fixed  percentage  of  the  cost  of  all  roads  having  a  net  income  of 
six  per  cent  or  more.  The  United  States  Supreme  Court  sustained 
the  Minnesota  tax  on  gross  receipts  of  foreign  express  companies.^ 

A  conspicuous  example  of  a  special  tax  is  that  of  7%  of  its  gross 
income  imposed  on  the  Illinois  Central  Railroad,  by  the  Act  of 
1851.  Under  this  law,  the  company  pays  semi-annually  to  the 
State  of  Illinois,  in  lieu  of  property  taxes,  an  amount  ranging  from 
$1,000,000  to  $1,500,000  a  year. 

In  Pennsylvania  the  special  tax  on  capital  stock  yielded,  all  told, 
in  1909  nearly  $10,000,000,  probably  then  the  most  productive  single 
tax  levied  in  any  of  the  states,  but  surpassed  by  its  1922  perform- 
ance of  $20,493,882. 

The  Ultra  Modern  Gasoline  Tax 

The  tax  of  four  cents  per  gallon  on  gasoline,  together  with  the 
schedule  of  license  fees  imposed  in  Arkansas  by  the  Harrelson 
Highway  Act,^  has  yielded  during  the  first  year  of  its  operation 

"^  State  V.  U.  S.  Express  Co.,  114  Minn.  346;  131  N.  W.  489;  aff'd  in  223 
U.  S.  335. 
2  Approved  Oct.  10,  1923;  Special  Acts,  1923,  p.  11. 


nearly  $5,000,000,  or  a  sum  in  excess  of  the  entire  regular  oJ 
valorem  levy  for  all  state  purposes,  at  8.7  mills.  And  the  new  law 
imposing  a  tax  on  cigarettes  and  cigars*  stands  to  bring  to  Ar- 
kansas  around  $150,000  a  month — a  figure  astounding  indeed  to 
one  who  was  never  initiated  into  the  delights  of  the  aromatic  weed. 

Mortgage  Registration  Tax 

The  New  York  mortgage  tax  of  1906  levied  a  recording  tax 
upon  mortgages  at  a  low  rate  (now  50c.  for  each  $100  of  the 
principal  debt),  and  provided  for  the  exemption  of  secured  debts, 
after  the  initial  payment  of  the  mortgage  tax.  The  New  York 
scheme  has  been  copied  with  success  in  several  other  states,  in- 
cluding Kentucky,  Alabama,*  Minnesota  *  and  Oklahoma, *  but  was 
declared  unconstitutional  in  Kansas.'' 

In  Maryland  a  low  flat  rate  is  levied  on  the  value  of  certain 
securities  which,  under  the  regular  rate  applicable  to  property  in 
general,  had  gone  into  hiding  and  escaped  the  assessor.  In  1896 
only  $6,000,000  of  such  securities  were  reflected  on  the  tax  books. 
Under  the  new  law,  with  a  fixed  rate  of  4)4  mills  on  this  class  of 
property,  the  assessed  valuation  began  steadily  to  increase,  until  in 
1919  it  amounted  to  more  than  $208,000,000. 

Newer  Forms  of  Special  Taxes 

The  federal  excise  tax,  a  time-honored  resort,  but  which  leaped 
into  unparalleled  importance  as  an  incident  to  the  World  War, 
showed  a  total  yield  of  $115,546,248  upon  motor  vehicles  alone  for 
the  year  1921.  To  enumerate  the  other  familiar  articles  upon 
which  the  "  miscellaneous  tax  "  has  been  laid  by  the  Federal  Gov- 
ernment with  resistless  crescendo,  would  unduly  burden  this  dis- 
cussion and  arouse  reflections  of  an  exceedingly  unpleasant  cast. 

Inheritance  Taxes 

The  most  universal  example  of  special  taxes  consists  of  the  in- 
heritance tax  laws  now  in  force  in  forty-six  states  and  the  Federal 
Government,  not  to  mention  their  astonishing  expansion  abroad. 
In  1913  the  total  yield  from  this  tax  in  all  the  states  was  $26,000, 
000,  or  less  than  one-fifth  the  sum  Great  Britain  raised  from  death 
duties  in  that  ominous  year  from  whence  the  luckless  world 
plunged  into  the  abyss  of  cataclysmic  war.    The  decade  just  ended 

^  Act  No.  4,  Special  Session  of  1924,  approved  June  30,  1924. 
*  State  V.  Ala,  Fuel  <Sr»  Iron  Co.,  188  Ala.  487;  66  So.  169. 
^  Orr  V.  Sutton,  119  Minn.  193;  137  N.  W.  973. 
«  Trustees  v.  Hooton,  53  Okla.  530;  157  Pac.  293. 
7  Wheeler  v.  Weightman,  96  Kans.  50 ;  149  Pac.  977. 


recorded  a  pyramidal  increase  in  America,  so  that  the  latest  annual 
yield  of  inheritance  taxes  —  $210,000,000  —  equals  eight  times  the 
earlier  stupendous  total  of  $26,000,000. 

The  states  and  the  Federal  Government  are  verily  in  unseemly 
contest  over  this  disputed  source  of  revenue;  and  Alabama  and 
Florida  are  said  to  be  the  only  states  which  have  steadfastly  re- 
frained from  leaping  into  this  glittering  band-wagon  headed 
towards  the  side-show  of  "  easy  money  ". 

The  rapid  increase  in  the  yield  of  inheritance  taxes  in  the  juris- 
diction in  which  this  meeting  is  held  (Missouri),  and  in  several 
neighboring  states,  in  New  York  and  the  federal  estate  tax  (which 
began  in  1917),  is  shown  by  the  following  table: 

Inheritance  Taxes 

igo3  igi3  ig22 

Arkansas    $        302  $     23,665  $     308,492 

California    290,447  if586,875  6,344,644 

Illinois    503,816  1,612,818  3»367,04i 

Iowa  I47»333  280,733  689,486 

Missouri     229,854  479*517  1^74.883 

New  York  3.303.555  12,153,189  15,431481 

Pennsylvania 1,300,834  2,038,738  ii,332,935 

Federal  estate  tax 139418,846 

Total  federal  and  all  states 7,038,684  26470,964  207,546,905 

Income  Taxes 

The  income  tax  law,  while  a  later  development  as  a  state  device, 
bids  fair  to  outstrip  the  inheritance  tax  in  point  of  yield.  A  few 
examples  suffice  to  show  the  importance  of  this  source  for  the 
latest  year  for  which  returns  are  available : 

Arkansas    $250,000 

Connecticnt   775,000 

Delaware    289,000 

Massachusetts   12,586,000 

Mississippi    38,000 

Missouri 2,865,000 

Montana 1 13,000 

New  York  14,900,000 

North  Carolina    3,976/xx) 

South  Carolina 1,041,000 

Wisconsin    4,178,000 

Motor  Vehicle  Taxes 

The  phenomenal  increase  in  motor  vehicle  taxes  is  vividly  shown 
in  the  following  data,  prepared  by  the  National  Industrial  Confer- 
ence Board : 
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Indiana   $  92*386  $5,215,923 

Iowa    7i7»"9  7,891,366 

Illinois    482,866  9»44if775 

Michigan    185,39a  9»573.8S7 

Minnesota 38,834  7,215,121 

Ohio 396,504  9»98i434 

Wisconsin     187,376  4,791,158 

A  recent  article  in  the  Chicago  Journal  of  Commerce  treats  of 
the  increase  in  gasoline  consumption  in  twenty  states,  having  either 
a  gasoline  tax  law  or  a  gasoline  inspection  law.  The  total  for  the 
six  months  ending  June  30,  1924,  of  946,110,715  gallons  compares 
with  779,449,667  gallons  during  the  corresponding  period  of  1923, 
or  an  increase  of  21.4%,  while  the  increase  in  the  single  month  of 
June,  1924,  over  the  preceding  month  of  May  is  9.3%. 

The  number  of  states  that  do  not  levy  some  form  of  gasoline  tax 
is  small,  including,  as  of  August  1,  Missouri,  her  four  neighbors, 
Illinois,  Iowa,  Kansas  and  Nebraska,  and  nine  others.  In  Michi- 
gan, Iowa  and  Wisconsin  bills  passed  to  impose  such  taxes  have 
been  vetoed  by  the  governor,  through  the  activities  of  motorists 
who  claimed  that  they  were  already  excessively  burdened,  and  that 
the  additional  taxes  on  gasoline  were  not  needed  to  build  roads, 
since  this  expense  is  adequately  cared  for  by  license  fees. 

The  principle  underlying  the  gasoline  tax  as  a  tax  upon  the 
privilege  of  using  the  commodity  as  a  fuel  in  motors  on  the  high> 
ways  of  a  state,  was,  so  far  as  I  am  informed,  first  ruled  in  Ar- 
kansas in  1922  ®  and  the  principle  has  recently  been  upheld  in  the 
highest  court  of  the  land.* 

Severance  or  Gross  Production  Taxes 

The  severance  or  gross  production  tax  is  a  development  of  the 
past  decade,^®  and  comparisons  with   1913  cannot  of  course  be 

^Standard  Oil  Co,  v.  Brodie,  153  Ark.  114;  239  S.  W.  753. 

»  Pierce  Oil  Corpn,  v.  Hopkins,  282  Fed.  253 ;  affM  in  264  U.  S.  137. 

^®  Leading  cases  upholding  this  form  of  special  tax  include : 

Republic  Iron  <5r»  Steel  Co,  v.  State,  204  Ala.  469 ;  86  So.  65. 
Floyd  et  al.  v.  Miller  Lumber  Co.,  160  Ark.  17;  254  S.  W.  450. 
Ark,  R,  R,  Commission  v.  Stout  Lumber  Co,,  161  Ark.  164;  255  S. 

W.  912. 
Oliver  Iron  Mining  Co,  v.  Lord  et  al.,  262  U.  S.  172. 
Re  Wolverine  Oil  Co,,  53  Okla.  24;  154  Pac.  362. 
Heisler  v.  Thos.  Colliery  Co,,  274  Pa.  448;  118  Atl.  394;  aflTd  260 

U.  S.  245. 
Producers  OH  Co,  v.  Stephens,  44  Tex.  Civ.  Ap.  327;  99  S.  W.  157. 
Texas  Co.  v.  Stephens,  100  Tex.  628 ;  103  S.  W.  481. 
Southwestern  Oil  Co,  v.  State,  100  Tex.  647;  103  S.  W.  489. 
Gulf  Ref,  Co,  of  La,  v.  McFa^land,  154  La,  251.  97  So.  433. 
Ark,  Nat.  Gas  Co.  v.  McFarland,  154  La.  266;  97  So.  438. 


made.  The  fact^  however,  sticks  out  that  a  total  yield  of  $30,000, 
000  has  been  found  from  a  brand-new  fountain  head — further  evi- 
dence of  the  conmion  trend.  Round  figures  for  the  latest  fiscal 
year  include : 

Alabama $1,000,000 

Arkansas   1,000,000 

Louisiana 2,500,000 

Minnesota    6,000,000 

Oklahoma    8,000,000 

Pennsylvania 8,000,000 

Texas    5,000,000 

West  Virginia 3,000,000 

Tax  on  Insurance  Companies 

The  special  tax  paid  by  insurance  companies  is  based  in  most 
states  upon  a  percentage  of  gross  receipts  on  premiums  collected 
within  the  state ;  and  the  following  comparisons  reflect  the  signifi- 
cant growth : 

Tax  on  Insurance  Companies 

igo3  igij  ig22 

Arkansas $50,000  $220,000  $440,000 

Michigan     374t299  616,000  1,685,689 

Missouri    164,825  624,578  1,547,518 

Minnesota 284,573  443>235  1,113,216 

Iowa    »37,742  390,549  1,096,085 

New  York   1,166,528  2,104,743  5,052,020 

Illinois    3ii>38o  519,869  3,530,i2i 

Wisconsin  460,810  759,556  1,261,533 

All  states    6475,540  i7,5S4,97x 

Finally,  as  a  graphic  showing  of  the  steady  increase  in  the  utili- 
z^on  of  special  taxes  for  state  as  distinguished  from  local  re- 
quirements, the  following  table  is  gleaned  from  the  census  advance 
report  on  *'  Financial  Statistics  of  States,"  at  page  20  : 

Percentage  of  total  revenue  receipts  obtained  for  state  purposes 
from — 

General  All  Other 

Property  Sources 

1915  40.6  59.4 

1916  37.7  62.3 

19x7  34-9  65.1 

191S  35.6  64.4 

1919  35.1  64.9 

The  showing  is  all  the  more  remarkable  because  of  the  retarding 
influence  of  the  enormous  revenue  loss  due  to  the  abrupt  abolition 
of  liquor  licenses,  since  the  adoption  of  the  18th  amendment  to  the 
Federal  Constitution. 
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From  the  financial  statement  of  experts,  the  cost  of  this  tunnel 
will  be  amortized  in  eleven  years  and  at  the  end  of  twenty  years 
there  will  be  an  accrued  surplus  to  each  state  of  $33,635,000,  in 
addition  to  securing  the  tunnel  without  cost  to  the  people. 

The  improvement  will  pay  for  itself  through  the  tolls  to  be  levied 
upon  traffic,  this  plan  amounting  in  the  long  run  to  a  **  special 
tax,"  since  financing  by  means  of  tolls  is  but  another  method  of 
paying  for  public  improvements. 

Financing  of  Irrigation  and  Drainage  via  Spectal  Taxes 

The  irrigation  districts  of  the  West  constitute  valuable  public 
facilities  financed  under  the  plan  of  special  improvement  taxes. 

In  the  California  procedure,  typical  of  the  system  throughout 
the  country,  organization  is  perfected  by  the  filing  with  the  board 
of  supervisors  of  the  particular  county  of  a  petition  of  land-holders 
within  the  boundaries  of  the  proposed  district.  Thereupon  an 
election  is  held  to  determine  whether  the  district  shall  be  created 
and  for  the  election  of  directors. 

Provisions  for  the  issuance  of  bonds  usually  appear,  and  in  most 
cases  bonds  can  only  be  issued  upon  an  affirmative  vote  of  the 
electors  within  the  district. 

A  remarkable  case  of  a  special  improvement  on  an  ambitious 
scale  is  that  of  the  Moffat  tunnel,  penetrating  James'  Peak  in 
Colorado.  The  Moffat  Tunnel  Improvement  District  was  created 
under  an  Act  of  the  Special  Session  of  the  General  Assembly 
called  by  Governor  Shoup  in  1922,  which  also  enacted  a  flood  con- 
trol law,  following  the  precedent  of  the  Ohio  Conservancy  Act. 

Says  Mr.  Erskine  R.  Myer,  attorney  for  the  Moffat  Tunnel 
Commission : 

"  The  general  principles  underlying  the  Moffat  law  are 
simple.  The  legislature  of  any  state  has  what  is  known  in 
legal  parlance  plenary  power.  In  other  words,  the  legislature 
may  do  any  act  which  the  people  of  the  state  may  do,  if  that 
act  is  not  prohibited  by  the  constitution.  Therefore,  the  legis- 
lature had  the  right  and  exercised  it,  in  the  passage  of  this  bill, 
to  form  a  special  improvement  or  tax  district,  for  the  purpose 
of  constructing  a  public  improvement,  to-wit:  the  Moffat 
Tunnel. 

"  It  was  called  '  an  avenue  of  communication,'  and  the  pur- 
poses to  which  it  could  be  put  were  railroad  uses,  transporta- 
tion of  water,  transportation  of  vehicles,  for  the  transmission 
of  power,  and  for  telephone  and  telegraphic  messages." 

The  legality  of  the  project  was  put  to  judicial  test  and  the  law 
held  constitutional  by  the  United  States  Supreme  Court.^* 

^^  MUheim  v.  Moffat  Tunnel  Imp.  Disi.,  ^2  Cola.  268;  211  Pac.  649; 
aff'd  in  262  U.  S.  710. 


13 

Promotion  of  Civic  Pride  through  Esthetic  Development 

Another  Colorado  project  of  moment  is  that  authorizing  the 
Denver  Civic  Center  and  the  several  beautiful  parks  within  and 
adjacent  to  the  **  Queen  City  of  the  Plains  ".  Assessment  for  the 
cost  of  acquiring  land  for  these  states  and  for  the  Civic  Center 
was  made  against  all  the  real  estate  in  each  park  district  of  the 
city,  which  was  divided  into  thirty-eight  zones.  The  assessments 
ranged  from  $3  to  $1100  per  lot  The  boundaries  of  the  zones 
and  the  amotmts  apportioned  to  the  several  lots  were  fixed  by  the 
park  commission,  acting  as  an  assessment  board. 

We  have  briefly  noted  the  increasing  volume  of  revenue  derived 
each  year  from  what  has  been  termed  "  special  *'  sources,  in  contra- 
distinction to  the  mass  of  property  in  general,  which  remains  the 
chief  dependence,  because  of  its  familiar  appearance  in  every  tax- 
ing district 

Special  Sources  May  Aid  but  Not  Supplant  the  General  Levy 

The  fact  sought  to  be  emphasized  in  this  review  is  that  "special'' 
sources  of  revenue  are  indeed  a  real  and  eligible  dependence  as  a 
supplemental  and  auxiliary  resource;  but  by  no  means  can  they  be 
relied  upon,  at  this  stage  of  economic  progress,  as  a  substitute  for 
the  general  property  tax. 

Incomes,  polls,  inheritances,  franchises,  excises,  production 
taxes,  consumption  taxes,  and  the  rest  of  the  "awkward  squad" 
have,  through  dire  need,  been  widely  requisitioned,  and  they  are 
obviously  registering  progress.  But  to  the  old  guard  —  the  well- 
marshaled  forces  under  command  of  old  Gen.  Property  Tax,  must 
we  look  for  years  to  come  for  the  indispensable  sinews  of  war. 

In  the  face  of  a  dismal  prospect  of  over-population  and  race- 
decline,  as  forecast  by  certain  eminent  scientists,  Arthur  Brisbane, 
who  is  more  of  an  economist  than  a  dreamer,  recently  declared  that 
the  State  of  Texas  alone  could,  under  intensive  cultivation,  feed 
the  earth's  entire  present  population  of  1,600,000,000.  And  far 
from  race-extinction  through  sheer  pressure  of  existence,  he  ven- 
tures the  prediction  that  the  next  centennial  will  find  in  this  coun- 
try "a  thousand  million  human  beings,  infinitely  happier,  richer 
and  better  off  in  every  way  than  any  population  that  has  ever 
lived." 

Rational  Development,  in  Prospect 

Indeed,  it  does  not  take  a  Brisbane,  a  Bellamy  or  a  Wells  to 
discern  the  universal  shifting  of  world  affairs  from  the  abstract  to 
the  concrete ;  from  the  general  to  the  special.  The  decennium  now 
just  receding  into  the  fateful  scroll  of  history  has  recorded  tre- 
mendous changes,  for  the  most  part  we  trust,  conducive  to  the 
amelioration  of  mankind.    What  has  been  wrought  during  these 
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^tly  termed  "eventful  years"  is  but  a  harbinger  of  a  rational 
and  sure  development  which  lies  immediately  ahead.  And  in  no 
field  is  there  greater  need  for  broad  as  well  as  intensive  cultivation 
than  in  the  hitherto  neglected  domain  of  public  finance. 

The  general  property  tax  remains  a  sturdy  survivor  of  conditions 
which  brought  it  forth  long  in  advance  of  the  present  era  of 
twentieth  century  civilization.  It  is  still  the  backbone  of  the 
revenue  resources  of  the  local  community  in  all  the  states.  Yet, 
as  we  have  seen  from  this  cursory  survey,  there  is  an  unmistakable 
craving  for  new  and  specific  subjects  of  taxation — definite  sources 
of  public  funds,  that  bear  more  or  less  direct  relation  to  the  gov- 
emmental  function  to  which  the  funds  so  sought  are  to  be  applied. 

Taxes  to  Fit  Special  Governmental  Functions 

The  allocation  of  special  taxes  to  special  functions,  such,  e.  g., 
as  the  motor  tax  to  the  maintenance  of  highways,^  ^  will  not  only 
identify  in  the  public  mind  the  relative  desirability  of  our  various 
public  necessities,  but  the  appropriate  method  of  their  financing  as 
well.  Moreover,  it  will  automatically  release  pro  tanto,  property  in 
general,  thus  paving  the  way  for  just  recourse  to  an  ad  valorem 
levy  for  funds  to  meet  expenses  of  rural  localities  whose  revenue 
sources  are  obviously  limited  and  few. 

It  is  unwise  to  close  our  eyes  to  proposed  innovations,  upon  the 
ground  that  safety  lies  only  in  conservatism.  A  broader  patriotism 
as  well  as  obedience  to  the  scriptural  injunction  will  prompt  us  to 
"  prove  all  things,  and  hold  fast  that  which  is  good." 

Finally,  there  is  a  certain  degree  of  safety  in  "following  the 
crowd,"  even  in  taxation  schemes.  Witness  the  gasoline  tax, 
which  was  at  first  condemned,  on  the  pretext  that  a  consumption 
tax  would  be  futile,  since  its  successful  evasion  would  require 
merely  crossing  the  state  line  to  fill  one's  tank  at  a  non-tax  station. 
But  the  rapid  spread  of  the  new  device  soon  made  that  argument 
obsolete.  Legislators  everywhere  seemed  to  revive  in  riotous  re- 
frain the  ditty  of  a  generation  ago : 

"There's  no  use  talking,  no  use  talking; 
Its  just  so  everywheres. 
If  you  do  as  the  folks  of  the  fashion  do. 
You're  bound  to  put  on  airs !" 

^^  According  to  Mr.  John  £.  Walker,  former  tax  advisor  to  the  U.  S. 
Treasury,  36.3%  of  the  $337>546»348  collected  as  special  motor  vehicle  taxes 
in  192 1,  was  available  for  highways. 
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1.  Introductory 

By  the  term  Natural  Resources  is  comprehended  all  that  mass  of 
economic  goods  or  available  benefits  which  are  the  direct  heritage 
of  the  race — those  basic  bounties  originally  bestowed  by  a  mtmifi- 
cent  Creator  upon  the  children  of  men. 

The  processes  by  which  natural  resources  have  come  into  exist- 
ence are  superhuman  as  distinguished  from  the  artificial  products 
fashioned  by  the  hand  of  Man,  whose  dominion  over  "the  earth 
and  all  the  things  that  therein  are  "  is  as  ancient  as  it  is  unchal- 
lenged. 

Natural  resources  in  the  present  state  of  society  may  be  divided 
into  two  generic  classes.  The  first  class  includes  those  unappro- 
priated benefits,  more  or  less  widely  diffused,  which  are  owned  col- 
lectively by  the  community  at  large.  To  this  class  belong  a  whole- 
some water-supply,  a  salubrious  climate,  propitious  seasons  and  the 
cosmic  urge  of  a  conquering  race.  To  the  second  class  belong 
those  resotirces  of  a  physical  nature,  such  as  superior  coasts  and 
harbors,  valuable  inland  waterways,  magnificent  watersheds,  in- 
viting development  of  enormous  hydro-electric  power,  also  exten- 
sive deposits  of  ores,  of  coal  and  precious  metals,  and  finally  the 
virgin  forests,  capable  if  duly  conserved,  of  promoting  the  com- 
fort and  protection  of  generations  yet  unborn. 

The  last  named  class  alone — ^physical  products  of  nature — ^may  be 
further  subdivided  into:  (1)  alienable  and  consumable,  and  (2) 
non-alienable  and  indestructible.  It  is  to  the  sub-class — alienable 
natural  resources — ^that  any  question  of  taxation  germane  to  the 
present  conference  can  properly  relate.  It  shall,  therefore,  be  my 
purpose  to  confine  this  paper,  which  must  be  in  briefest  outline,  to 
those  methods  now  extant,  of  taxing  basic  and  non-reproducible 
resources,  found  under  private  ownership,  as  the  resultant  alone 
of  the  slow  and  imperceptible  processes  of  nature. 

At  the  outset,  then,  let  us  note  that  the  subject-matter  of  our 
present  inquiry  is  essentially  a  wasting  asset.  The  supply  of  these 
resources,  though  vast,  is  limited.  Many  of  them  have  been  accu- 
mulated by  the  gradual  operation  of  natural  forces  through  the 
centuries  of  a  prehistoric  age;  yet  though  ''rock-ribbed  and  an- 
cient as  the  sun,"  they  are  susceptible  of  rapid  depletion  and  waste. 
And  when  they  are  gone,  society  has  sustained  a  loss,  irretrievable 
and  complete. 

We  need  not  here  assume,  however,  the  extreme  position  of  ad- 
vocating a  prohibitive  ban,  under  the  guise  of  a  tax.  To  restrain 
extravagant  extraction  of  mineral  deposits  or  wanton  and  too  rapid 


utilization  of  growing  trees,  may  or  may  not  be  advisable  as  a 
conservation  policy.  Yet  it  is  eminently  proper  for  this  association 
to  acquaint  itself  with  prevailing  modes  of  taxing  this  peculiar 
class  of  property.  We  should  certainly  seek  to  correct  existing 
inequities,  and  devise,  if  possible,  improvements  more  nearly  cal- 
culated to  equate  the  tax  burden  of  such  interests  with  that  borne 
by  the  general  mass  of  persons,  property  and  business,  whence  must 
come  all  public  funds. 

2.  Applicability  of  the  ad  valorem  tax 

In  the  present  confused  situation  over  problems  of  public  finance 
the  clamor  for  new  engines  of  taxation  is  more  disconcerting  thaa 
enlightening.  Novel  theories  and  plans  include  tiie  separation  of 
state  and  local  taxes;  extension  of  the  inheritance  tax,  the  fran- 
chise tax,  and  the  income  tax;  the  occupation  tax;  the  severance 
tax;  the  sales  or  turnover  tax,  and  the  introductioa  of  sundry  ex- 
cises, whose  classification  baffles  both  courts  and  doctrinairei. 
Each  of  diese  devices  has  certain  merits  and  all,  perhaps  a(^ro- 
priate  functions.  Many,  however,  have  never  stood  the  test  of 
time.  Certainly  none  will  be  able  to  entirely  supplant  that  "old 
stand-by  " — the  general  property  levy. 

No  revenue  system  has  ever  been  so  mercilessly  condemned  as 
the  property  tax,  nor  has  any  fiscal  scheme  been  more  sadly  abused 
Theoretically,  the  property  tax  is  at  once  the  simplest  and  most 
direct,  and  in  view  of  the  democratic  structure  of  our  civil  polity, 
the  most  easily  applied.  Yet  in  practice,  through  a  distorted  idea 
of  the  magic  of  die  uniformity  principle  it  has  been  most  woefully 
botched. 

No  scheme,  if  meritorious  in  its  possibilities,  however,  shoidd  be 
rejected  because  patient  effort  is  required  in  its  fruition.  The  air- 
plane and  the  telephone  in  their  inception  presented  what  bodi 
critics  and  laymen  pronounced  insuperable  barriers;  but  by  patience 
and  persistent  effort  on  die  part  of  science,  die  iridescent  dream 
of  the  70s  and  the  wild  vagary  of  the  later  decade  have  beoomc 
realities  of  today. 

The  property  tax,  though  despised  and  berated  for  its  hereditaij 
faults,  is  destined  yet  to  be  the  chief  cornerstone  of  the  future 
fiscal  edifice.  It  behooves  the  membership  of  our  oigaoization,  *aet 
apart  as  we  are  from  a  less  discriminating  public,  to  depart  with 
reluctance  from  a  system  which,  after  all  has  been  said  against  its 
past  performance,  holds  yet  a  hope  for  the  future  not  vouchsafed 
by  any  of  its  ambitious  substitutes. 

The  shortcomings  of  the  property  tax  arise  for  the  moat  imrt 
from  sources  external  and  superficial.  The  chief  cause  of  diaafK 
pointment  is  due  to  the  excessive  commercial  development  of  the 
community,  which  has  often  traveled  far  ahead  of  any  l^slnttve 


program.  But,  as  will  be  later  shown,  a  path  is  open  whereby  the 
ascertainment  of  value  by  the  taxing  power  may  be  successfully 
attained  on  the  same  scientific  basis  long  in  vogue  throughout  the 
bnsiness  world. 

3.  A  broad  prospective  necessary 

The  taxation  of  natural  products  involves  a  thorough  under- 
standing of  fundamental  economic  facts.  When  these  are  compre- 
hended, the  application  of  the  ad  valorem  tax  to  such  plainly  tax- 
able objects  is  facilitated  by  the  use  of  modern  aids  familiar  to 
every  large-scale  business  man. 

At  the  threshold  of  this  discussion,  let  me  impress  the  thought 
that  in  the  treatment  of  natural  resources,  two  aspects  of  value  are 
presented — the  actual  and  the  potential — ^the  present  and  the  pros- 
pective. The  virgin  forests  of  Canada  represent  a  large  portion  of 
the  potential  wealth  of  that  dominion  of  the  British  Crown.  Like- 
wise the  unexplored  oil  fields  of  Mexico,  the  nitrate  deposits  of 
Chile  and  the  diamond  mines  of  Kimberly  and  the  neighboring  gold 
fields  of  the  Transvaal  constitute  respectively  the  illimitable  heri- 
tage of  those  countries  enriched  by  the  munificent  hand  of  God. 

Natural  resources,  however,  are  not  liquid,  like  commercial 
paper.  They  have  no  realizable  value,  except  through  the  increase 
of  population  and  the  pressure  of  demand.  Eventually  the  day 
oomes,  however,  when  purchasers,  willing  to  pay  a  valuable  con- 
sideration for  these  units  of  wealth,  appear  and  cry  their  bids  in 
civilization's  stock  exchange. 

Commercial  cupidity  is  gradually  awakened  pari  passu  with  the 
march  of  human  progress.  Unless  restrained  by  a  far-visioned 
national  policy,  in  obedience  to  the  law  of  supply  and  demand,  all 
natural  resources  inevitably  gravitate  into  private  ownership.  Often 
the  consideration  paid  for  these  basic  units  is  a  mere  song,  with  no 
relation  to  the  true  potentialities  of  the  properties  transferred.  As 
population  increases  natural  resources  are  depleted  often  in  geo- 
metrical progression.  This  process,  of  course,  involves  a  certain 
and  steady,  though  sometimes  slow,  enhancement  of  intrinsic  worth. 

4.  Enkancetnent  through  assembling  of  units — integration 

An  incidental  factor  is  the  increased  value  gained  through  the 
mere  act  of  assembling  under  one  control  originally  separate  units. 

a.  City  property, — In  populous  centers  an  "  unearned  increment  *' 
follows  the  assembling  of  various  small  parcels  of  ground  to  com- 
pose a  larger  and  strategic  plot,  of  sufficient  size  to  justify  the 
erection  of  a  single  improvement  of  great  and  permanent  worth. 
In  cities  the  product  of  such  assembling  of  tracts  is  called  **  plot- 
tage," and  its  enhanced  value  is  recc^^nized  in  the  business  world, 
as  it  should  be  in  the  taxation  laboratory. 

b.  Timber  lands,  —  In  the  development  of  timber  lands,  it  is  a 


well  known  fact  that  greater  economies  are  secured  by  large  opera- 
tions. The  larger  sawmills  seek  sufficient  accessible  stumpage  to 
justify  the  building  of  tramroads  and  other  plant  facilities  for 
reducing  the  unit  cost  of  manufacture  . 

c.  Mineral  deposits. — In  the  mining  world,  the  first  inquiry  after 
the  discovery  of  a  promising  deposit  of  ore,  is  as  to  the  extent  of 
the  local  occurrences.  Exploration  of  adjoining  territory,  to  ascer- 
tain the  quantity  as  well  as  the  quality  of  the  deposit  precedes  a 
decision  as  to  the  commercial  value  of  the  prospective  mine.  The 
ton-unit  is  given  only  a  tentative  valuation  until  it  can  be  ascer- 
tained whether  the  mineralized  area  is  sufficiently  extensive  to 
justify  capital  expenditure  adequate  for  its  economical  develop- 
ment. If  so,  each  unit  becomes  for  that  reason  alone  of  greater 
value,  and  is  accordingly  appraised  and  re-inventoried  in  the  cata- 
logue of  commerce. 

The  famous  decision  of  the  interstate  commerce  commission  in 
1912  abrogated  the  unlawful  practice  of  a  division  with  proprietory 
lumber  companies  of  transportation  revenues.  One  hundred  tap- 
lines  owned  by  lumber  companies  of  the  southern  pine  territory 
had  been  receiving  millions  of  dollars  for  service  which  the  com- 
mission held  to  be  that  of  mere  plant  facilities.  It  was  said  (p. 
300): 

"  While  Mr.  Foster,  president  of  the  tap-line,  and  also  presi- 
dent oi  the  lumber  company  by  which  it  is  owned,  was  testify- 
ing, it  appeared  that  it  was  the  desire  to  legalize  the  allowance 
that  led  to  the  incorporation  of  his  tap-line  to  Landers,  and 
the  desire  to  monopolize  the  forests  and  thus  control  the  timber 
that  led  the  lumber  company  to  retain  the  ownership  of  the 
logging  road  beyond."    The  Tap-Line  Case,  33  I.  C.  R.  277. 

The  price  paid  for  stumpage  is  almost  always  a  measure  only  of 
the  value  placed  upon  it  by  the  vendor,  who  if  not  in  a  position  to 
operate  it,  may  be  willing  to  part  with  it  for  much  less  than  its 
real  value. 

In  buying  from  original  owners  operators  rarely  pay  full  prices, 
but  almost  invariably  what  they  believe  to  be  a  small  fractional 
part  of  the  real  value. 

The  larger  or  normal  prices  are  obtained  only  by  those  vendors 
who  are  independent  or  who  themselves  are  operators  and  know 
real  values  and  are  in  position  to  realize  them  by  development. 

From  the  foregoing  it  appears  that  the  market  value  of  natural 
resources,  such  as  a  block  of  timber  land,  a  million  feet  of  stump- 
age, an  oil  lease  in  proven  territory  or  a  mining  claim  of  ascer- 
tained extent,  should  be  determined  for  purposes  of  taxation,  with 
an  eye  to  the  real  potential  value  under  present  or  future  ownership. 


5.  Examples  of  enhancement  through  unearned  increment 

It  is  an  historic  fact  that  enormous  holdings  of  timber  lands 
throughout  the  country  have  been  assembled  by  speculators  for 
considerations  little  less  than  gratuitous.  Purchase  from  small 
farmers,  non-residents  and  others>  through  options  and  intermediate 
contracts,  before  the  true  value  of  the  products  are  known  has 
been  the  rule,  rather  than  the  exception.  For  example,  millions  of 
acres  of  pine  timber  in  Arkansas  which  were  acquired  a  few  years 
ago  on  the  basis  of  from  ten  cents  to  twenty-five  cents  per  thou- 
sand, for  stumpage,  would  not  now  be  sold  for  less  than  from  five 
to  ten  dollars. 

Moreover,  after  a  given  territory  is  sufficiently  blanketed  by  the 
operator's  holdings,  his  buying  program  usually  stops,  for  the  ob- 
vious reason  that  remaining  stumpage  tributary  to  the  mill  can,  by 
waiting,  be  had  at  a  price  much  less  than  its  actual  worth.  Since 
it  is  left  so  scattered  as  to  be  desirable,  from  a  manufacturing 
standpoint,  by  no  competing  interest,  the  market  for  the  isolated 
tract  is  virtually  destroyed. 

It  is  a  common  practice,  indeed,  where  two  or  more  lumber  com- 
panies enter  a  given  timbered  region,  to  immediately  choke  all 
competition  by  a  division  of  territory  among  them,  so  that  each 
operator  may  purchase  at  the  mutually  fixed  maximum  price  for 
timber,  knowing  that  it  will  not  be  exceeded  by  his  friendly  adver- 
sary. Thus  there  can  be  no  clash  of  interest  by  reason  of  one 
company  invading  the  other's  territory. 

The  Aluminum  Company  of  America,  in  twenty  years,  placed 
a  hitherto  unknown  metal  fourth  in  conmiercial  rank.  It  has  built 
up  a  dominant  monopoly  in  its  field,  secure  in  its  holdings  of  min- 
eralized lands  in  Arkansas,  affording  a  supply  of  bauxite  for  a 
half-century.  This  close  corporation  has  managed  to  buy  up  or 
freeze  out  all  competition,  and  has  been  enabled  by  adroit  tactics 
to  acquire,  for  less  than  a  million  dollars,  a  mining  property  whose 
book  value  today  exceeds  nine  million  dollars. 

And  yet,  by  the  use  of  that  fetich  phrase  "  market  value  ",  in  a 
primitive  statute,  written  years  before  mineral  development  was 
foreseen,  the  law  ignominiously  falls  down.  It  fails  to  anticipate 
the  scientific  phases  of  potential  value  which  private  exploration 
lias  later  brought  to  light.  Am,  Bauxite  Co.  v.  Board  of  EquaUsa- 
Hon,  119  Ark.  362;  117  S.  W.  1151. 

6.  Valuation  should  comprehend  both  present  and  prospective  factors 

As  stated  by  Prof.  M.  H.  Hunter  in  the  introduction  to  his  re- 
cent "  Outlines  of  Public  Finance  " 

"  The  march  of  pn^ess  in  the  development  of  government 
is  from  the  simple  to  the  complex,  and  the  more  complex  the 
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organization  the  more  numerous  and  difficult  are  the  problems 
which  present  themselves." 

In  casting  about  for  intelligent  guidance  in  the  difficult  task  ot 
evaluating  property,  tax  administrators  may  do  well  to  heed  the 
authoritative  ruling  of  the  supreme  court  of  the  United  States. 

In  Cleveland  C,  &  St.  L.  v.  Backus,  154  U.  S.  439,  445;  38  L. 
ed.  1041,  1046,  Mr.  Justice  Brewer  laid  down  this  forceful  formula: 

"The  rule  of  property  taxation  is  that  the  value  of  the 
propery  is  the  basis  of  taxation.  It  does  not  mean  a  tax  upon 
the  earnings  which  the  property  makes,  nor  for  the  privilege 
of  using  the  property,  but  rests  solely  upon  the  value.  But  the 
value  of  property  results  from  the  use  to  which  it  is  put,  and 
varies  with  the  profitableness  of  that  use,  present  and  prospec- 
tive, actual  and  anticipated."  See  also  Monongahda  Naviga- 
tion  Co.  V.  U.  S.,  148  U.  S.  312;  37  L.  ed.  463  (value  for  con- 
demnation). 

7.  The  publufs  right  to  technical  service 

What  has  already  been  said  indicates  that  the  true  or  "  market  '* 
value  of  mineral  properties,  and  especially  of  those  accumulations 
of  natural  resources  which  are  hidden  and  underground,  cannot  be 
intelligently  appraised  by  the  untrained  local  assessor.  Without 
special  machinery  or  equipment  for  the  scientific  admeasurement  of 
such  secret  values,  they  would  remain  undiscovered  and  sealed,  sa 
far  as  the  public  is  concerned,  and  the  real  worth  of  this  class  of 
property,  though  well  known  in  the  industrial  and  commercial 
world,  would  never  be  reflected  upon  the  tax  books. 

Yet  such  properties  are  freely  bought  and  sold,  hypothecated  and 
transferred  for  a  definite  cash  consideraion.  Hence  it  is  plain 
that  some  mode  of  reliable  appraisement  exists  which  is  acceptable 
in  financial  and  banking  circles.  It  is  for  the  employment  of  the 
same  modes  of  evaluation,  for  the  purpose  of  taxation,  that  econo- 
mists and  progressive  statesmen  are  beg^inning  to  interpose  a  most 
earnest  plea. 

As  aids  in  determinng  the  value  "  present  and  prospective  "  of 
basic  material  resources,  the  state  should  have  at  her  beck  and  call 
the  best  talent  of  the  scientific  world.  Two  fields  of  modem  re- 
search furnish  the  eyes  whereby,  with  microscopic  accuracy,  tech- 
nical values  are  identified  in  the  marts  of  trade.  These  two  eyes 
are  the  appraiser  and  the  accountant.  The  appraiser's  services  are 
indispensable  in  ascertaining  inventory  values,  while  those  of  the 
accountant  are  equally  necessary  in  interpreting  books  of  account 
or  the  record  of  business  transactions,  and  of  profit  and  loss. 

The  disinterested  auditor's  and  engineer's  report,  the  balance- 
sheet,  the  appraisal,  and  the  profit  and  loss  account  all  are  "  bills  of 


particulars/'  without  which  a  valuer  must  grope  in  the  dark — 
whether  the  conclusion  sought  is  for  purposes  of  condemnation, 
rate  regulation,  capitalization,  taxation  or  for  sale. 

The  state,  in  her  sovereign  role,  is  the  author,  creator  and  guar- 
.antor  of  property  rights..  She  is  the  mother-protector  of  all  opera- 
tions whereby  natural  resources  are  reduced  to  individual  control. 
The  state  by  her  grace  accords  the  usufruct.  Should  she  not,  in 
return  for  such  invaluable  support,  be  yielded  her  definite  dues? 
Whether  it  be  a  share  of  the  income  from  operations,  or  a  rental 
-charge  for  profitable  forbearance  to  develop,  the  state  should  get 
hers  first. 

A  well-organized  appraisal  company  is  equipped  not  only  to 
cruise  and  value  forest  properties,  but  to  appraise  all  classes  of 
mining  properties  as  well.  They  possess  facilities  for  accurately 
evaluating  both  real  estate  devoted  to  such  special  uses  and  also 
the  mining  machinery,  plant,  tram-roads  and  operating  facilities  of 
any  mill.  They  are,  moreover,  thoroughly  capable  of  cruising  and 
appraising  undeveloped  mineral  deposits.  In  this  respect,  their 
working  equipment  is  more  adequate  than  that  of  the  geologist, 
who  is  not  usually  prepared  to  place  on  property  a  commercial 
value. 

The  petroleum  and  natural  gas  industries  with  their  infinite 
ramifications  and  marvelous  expansion  in  recent  years  present  the 
most  intricate  problem  from  the  taxation  standpoint.  Special  treat- 
ment is  more  imperative  perhaps  than  in  any  other  natural  product. 
Yet  a  standard  appraisal  offers  proven  services  in  the  disinterested 
investigation  and  valuation  of  every  type  of  oil  and  gas  property, 
embracing  the  equipment  for  refining,  transportation,  distribution 
^nd  marketing  of  petroleum  and  its  by-products. 

The  appraisal  establishes  values  through  a  careful  analysis  of 
every  influential. factor,  including  the  worth  of  the  improvements, 
age  of  production,  past  production  records,  state  of  development 
of  lease,  location  of  property  with  reference  to  continued  produc- 
tion, thickness  and  nature  of  oil-producing  sands,  probability  of 
deeper  sands  in  unexplored  depth  to  which  additional  wells  could 
l)e  drilled  and  their  probable  cost,  the  cost  of  lifting  oil,  salvage 
value  of  equipment  on  exhausted  leases,  existing  market  conditions 
in  the  oil  industry,  etc 

Through  its  engineering  department,  such  a  company  conducts  a 
constant  research  in  every  phase  of  industry.  Its  personnel  is  pre- 
sumably thoroughly  trained  and  has  developed  practical  experi- 
ence; its  reports  have  been  approved  and  utilized  by  a  large  and 
satisfied  but  cautious  clientele  in  the  most  conservative  fields. 

One  of  these  companies  has  appraised  upwards  of  20,000  diver- 
sified commercial  properties,  public  utilities,  mineral  and  petroleum 
resources,  durii^  the  last  quarter  of  a  century,  and  enjoys  a  pres- 
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tige  in  banking  and  financial  circles  and  among  the  investing  public. 
In  financing  the  purchase  or  sale  of  properties  and  in  the  formation 
of  mergers  the  appraisal  today  is  indispensable.  It  should  certainly 
be  of  incalculable  service  to  the  public  in  the  difficult  and  technical 
process  of  taxing  natural  resources  upon  an  ad  valorem  basis. 

By  "  appraised  values  "  is  meant  a  "  valuation  arrived  at  under 
the  personal  supervision  of  thoroughly  qualified  executives,  whose 
skilled  judgment  is  the  result  of  many  years'  experience  in  valua- 
tion work,  and  who  have  the  assistance  of  trained  appraisers,  using- 
organized  cost  analysis  records,  statistical  data,  and  being  guided 
by  checks  of  definite,  predetermined  and  tested  standards  of  valua- 
tion." An  appraisal  company  is  an  executive  organization,  using 
established  methods  and  records,  which  insures  the  testing  of  ap- 
praised valuations  against  well-established  standards,  and  guar- 
antees their  uniformity  and  provability.  The  test  of  an  appraisal 
organization  is  the  extent  to  which  it  has  reduced  valuation  work 
to  an  exact  science. 

Scientific  valuations  of  mineral  properties  have  been  made  by 
several  of  the  more  progressive  mining  states,  and  in  every  in- 
stance with  enormous  public  gain.  In  Michigan  the  assessed  valua- 
tion of  the  iron  properties  was  increased  pursuant  to  the  appraisal 
of  J.  R.  Finlay  in  1911  from  $27,000,000  to  $85,000,000.  And  the 
1921  assessment,  in  spite  of  the  ten  years  depletion,  due  to  new 
discoveries,  reached  the  goodly  total  of  $117,000,000. 

The  validity  and  effectiveness  of  a  scientific  appraisal  is  well 
illustrated  by  the  experience  of  this  state.  In  1911  the  board  of  tax 
commissioners,  acting  under  authority  of  act  No.  114  of  1911,  em- 
ployed Mr.  Finlay,  an  expert  mining  engineer,  to  assist  it  in  making 
an  appraisal  of  mining  properties.  He  was  aided  by  Dr.  C.  K. 
Leith,  Professor  of  Geology  in  the  University  of  Wisconsin,  and  a 
corps  of  junior  assistants.    The  total  cost  was  less  than  $26,000. 

The  concrete  result — ^the  fruit  of  enlightened  legislation,  coupled 
with  fearless  administration  by  an  efficient  tax  commission  —  is 
shown  in  the  following  table : 

Local  Finlay's  As  reviewed  by 

Counties  assessment  appraisal  tax  commission 

Gogebic   $  4,943,158  $  41,560,000  $38,343,100 

Dickinson    3f735»8oo  11,508,000  7,447,500 

Iron   i,993»50O  23f339>ooo  i5>o5i,8oo 

Marquette     8,951,050  42,734,000  34,8oo/>oo 

$19,633,508  $119,150,000  $85,643,500 

The  procedure,  of  course,  was  subjected  to  the  acid  test  of 
judicial  attack ;  but  in  the  two  test  cases  the  assessments  were  fully 
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^sustained:  Sunday  Lake  Iron  Co.  v.  Wakefield  (1915),  153  N.  W. 
14;  Newport  Mining  Co,  v.  Ironwood  (1915),  152  N.  W.  1088. 

In  the  Sunday  Lake  case  the  plaintiff's  property  had  been  as- 
.sessed  by  an  inexperienced  local  assessor  who,  "  proceeding  in  en- 
tire good  faith,"  adopted  a  value  which  his  predecessor  had  placed 
upon  the  property— $65,000.  The  state  board,  in  the  light  of  the 
Finlay  appraisal,  raised  the  assessment  to  $1,071,000.  The  taxes 
were  paid  under  protest,  and  the  company  promptly  sued  to  recover 
what  it  termed  the  excess  taxes  for  the  current  year,  amounting  to 
431,9ia45. 

The  supreme  court  of  the  state,  in  a  unanimous  decision,  sus- 
tained the  final  assessment  and  affirmed  the  decision  of  the  lower 
court  which  had  approved  and  confirmed  it. 

On  appeal  to  the  United  States  Supreme  Court,  the  cause  was  i 

-affirmed,  that  court  holding  agdnst  the  iron  company  on  the  two 
points  urged,  viz:  (1)  that  the  failure  of  the  board,  because  of 
Sieged  lack  of  time  and  inadequate  information,  to  cause  a  gen-  ] 

eral  survey  of  all  property,  did  not  invalidate  its  action  with  re- 
spect to  the  Sunday  Lake  mine ;  and  (2)  that  a  mere  error  of  judg- 
ment, if  existing,  did  not  support  the  claim  of  discrimination,  since 
^e  good  faith  of  the  taxing  officials  is  presumed.  Sunday  Lake 
Iran  Co.  v.  Township  of  Wakefield,  247  U.  S.  350;  62  L.  ed.  54;  . 

^  Sup.  Ct  495.  . 

In  the  companion  case  of  Newport  Mining  Co.  v.  Ironwood,  the  ! 

total  actual  real  estate  value  of  Gogebic  County  was  $56,467,012, 
.and  the  assessment  by  the  local  assessors  of  both  real  and  personal  \ 

property  was  only  $12,829,605.  Among  the  properties  was  that  of 
the  Newport  mine,  whose  assessment  was  at  $2,188,640,  and  was 
appraised  by  Mr.  Finlay  at  $13,400,000.  The  value  finally  fixed  by 
the  commission  was  $8,535,000.  Taxes  based  on  this  revision,  in 
the  sum  of  $98,996,  were  paid  under  protest,  and  the  suit  for  re- 
covery followed. 

In  an  exhaustive  opinion  the  court  sustained  the  scientific  valua- 
tion, notwithstanding  the  contention  that  the  expert  appraisal  re- 
lated only  to  the  mining  property,  leaving  untouched  all  other  real 
estate  and  personal  property  of  die  county,  urged  as  under  assessed 
'to  an  equal  extent 

It  was  further  held  in  this  case  that  the  state  is  not  limited  to  the 

-capitalized  royalty  received  by  the  owner  of  mining  property,  since 

the  rcyyalties  themselves  may  be  undervalued  and  the  property  may 

l>e  worth  more  than  the  owner  received.    Says  the  court  (p.  1093)  : 

"  It  will  be  admitted  diat  the  availability  and  value  of  min- 
erals, unmined,  are  not  matters  of  common  knowledge,  nor  to 
be  correctly  ascertained  or  estimated  except  by  men  possessed 
both  of  certain  particular  information  and  of  expert  knowl- 
edge." 
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And  again,  apropos  of  the  principle  we  are  emphasizing  in  this- 
paper,  the  court  continues  (p.  1094)  : 

''There  is  no  reasonable  ground  for  contending  that  the 
state  may  not  use  the  methods  of  business  to  ascertain  such 
values.  In  such  a  case,  it  is  not  compelled  to  ignore,  or  dis- 
count, the  facts  of  demonstrated  availability,  quantity,  and 
quality  of  mineral.  If  a  rule  or  method  exists  by  which  engi- 
neers and  business  men  ascertain  the  values  of  ore  bodies  for 
the  purpose  of  buying  and  selling  them,  if  no  better  rule  is  or 
can  be  suggested,  how  can  it  be  said  that  the  rule  is  wrong  in 
principle  when  adopted  by  the  state?  The  state  must,  of 
necessity,  treat  the  peculiar  subject  of  taxation  as  the  subject 
requires,  not  to  change  or  modify  a  cardinal  rule  of  taxation, 
but  to  apply  it.  Upon  this  record  no  other  rule  is  suggested, 
and  the  rule  employed  is  conceded  to  be  the  rule  of  engineers- 
in  like  cases." 

Time  and  space  forbid  mention  of  other  astonishing  tax  values 
uncovered  by  scientific  surveys  from  time  to  time  in  Minnesota, 
Wisconsin,  Arizona,  Utah,  Pennsylvania,  and  recently  in  New 
Mexico. 

It  has  wisely  been  pointed  out : 

"  A  valuation  reached  by  a  scientific  survey  is  fundamentally 
an  analytical  appraisal.  Opinions  are  used  only  when  carefully 
checked  by  actual  sales  and  transfers  of  property  in  the  in- 
dustry. Because  they  are  the  result  of  analysis  rather  than 
estimate,  they  are  capable  of  proof.  An  opinion  is  likely  to  be 
shaded  by  a  number  of  factors;  while  an  analysis  is  imper- 
sonal and  is  not  subject  to  shading.  Analytical  appraisals  are 
scientific,  provable  and  precise,  whereas  many  opinion  valua- 
tions are  merely  the  result  of  hit-or-miss  guessing." 

8.  The  ideal  system  of  taxation  is  a  composite 

If  final  equality  in  taxation  is  ever  to  be  achieved,  according  to 
Adam  Smith's  famous  dictum,  the  means  for  attaining  equality 
must  be  so  elastic  as  to  be  adapted  to  changing  conditions.  In  the 
march  of  civilization,  taxation  should  keep  abreast  with  progress. 

With  respect  to  natural  resources  as  a  taxable  subject,  two 
propositions  are  self-evident:  (1)  the  steady  increase  of  popula- 
tion, and  (2)  the  steady  depletion  and  final  consumption  of  basic 
resources. 

As  the  demand  for  satisfaction  of  human  wants  gathers  momen- 
tum, the  basic  and  non-reproducible  means  for  such  satisfaction, 
represented  by  what  we  now  term  natural  resources,  is  gradually 
consumed  and  finally  disappears.  In  this  depleting  process  the 
quantity  units  automatically  enhance  in  value  in  inverse  ratio  to  the- 
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available  supply.  The  scale  of  values  thus  registered  in  the  market 
should  be  reflected  also  on  the  text  books. 

In  the  face  of  this  inevitable  situation  then,  is  it  not  madness  to 
continue  the  slipshod  method  of  permitting  the  owners  of  these 
fast  disappearing  resources  virtually  to  assess  themselves.  The 
formulation  of  any  effective  plan  for  the  ascertainment  of  true 
values  of  private  holdings  of  natural  resources  requires  indeed 
much  thought  and  patient  investigation.  This,  however,  should  be 
no  obstacle  in  the  way  of  undertaking  so  vital  and  important  a  task. 
It  does  not  discourage  private  initiative  when  these  properties  are 
passed  upon  for  the  purpose  of  mortgage  or  sale.  The  same  pro- 
cedure by  which  a  scientific  valuation  is  approximated  in  voluntary 
transactions  should  be  available  when  the  state  annually  claims  her 
modicum  of  taxation.  m 

It  will  not  do  to  say  that  an  income  tax  alone  produces  equality 
and  justice  in  such  cases,  for  even  the  income  tax  cannot  be  tmi- 
versally  applied,  without  unequal  results. 

The  ideal  system  of  taxation  is  a  composite  structure,  including 
the  machinery  of  the  property  tax,  where  that  is  indispensable,  and 
the  more  direct  incidence  of  the  income  tax  where  that  will  better 
fit.  In  addition,  various  forms  of  business  taxes  which  experience 
has  proved  to  be  efficacious  invite  investigation.  In  the  treatment 
of  such  eminently  appropriate  subjects  of  taxation  as  minerals, 
building  stone,  forests,  fisheries,  water-sheds,  and  other  natural  re- 
sources, research  should  be  broad  and  decision  definite. 

In  view  of  the  vital  economic  importance  of  these  subjects,  the 
g^eneral  property  tax  now  applicable  thereto  should  not  be  given 
up.  On  the  contrary,  the  system  should  be  perfected  in  its  ramifi- 
cations, so  that  the  true  potential,  as  well  as  actual,  presently- 
realizable,  values,  without  regard  to  market  considerations  in  the 
narrow  sense,  may  be  bared  and  a  proper  rate  applied. 

This  recommendation  is  contained  in  substance  in  the  special 
report  of  the  committee  on  mines  taxation,  considered  at  the  Salt 
Lake  Gty  conference  in  1920,  where  it  was  said  (Proc  13di  Conf.. 
p.  410) : 

''  Approved  methods  of  determining  mining  values  for  taxa- 
tion should  not  differ  in  principle  from  those  used  in  ordinary 
commercial  transactions,  for  whatever  a  property  is  worth 
commercially,  it  should  also  be  worth  for  taxation.'' 

To  this  concise  dictum  might  be  added  the  words  of  authority  in 
Adams  Express  Co.  v.  Ohio  State  Auditor,  166  U.  S.  185,  220: 

"  Now,  it  is  a  cardinal  rule  which  should  never  be  forgotten 
that  whatever  property  is  worth  for  the  purposes  of  income 
and  sale  it  is  also  wordi  for  purposes  of  taxation." 
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No  clearer  statement  of  the  peculiarity  of  mining  property  has 
ever  been  made  than  that  of  Mr.  Justice  Pitney  in  the  now  famous 
case  of  StnUton's  Independence  v.  Howbert,  231  U.  S.  599;  58  L. 
ed.  285,  where  he  said,  at  page  413 : 

"The  peculiar  character  of  mining  property  is  sufficiently 
obvious.  Prior  to  development  it  may  present  to  the  naked 
eye  a  mere  tract  of  land  with  barren  surface,  and  of  no  prac- 
tical value  except  for  what  may  be  found  beneath.  Then  fol- 
low excavations,  discovery,  development,  extraction  of  ores, 
resulting  eventually,  if  the  process  be  thorough,  in  the  com- 
plete exhaustion  of  the  mineral  contents  so  far  as  they  are 
worth  removing.  Theoretically,  and  according  to  the  argu- 
ment, the  entire  value  of  the  mine,  as  ultimately  developed, 
existed  ^rom  the  beginning.  Practically,  however,  and  from 
the  commercial  standpoint,  the  value — ^that  is,  the  exchange- 
able or  market  valuer-depends  upon  different  considerations. 
Beg^inning  from  little,  when  the  existence,  character  and  ex- 
tent of  the  ore  deposits  are  problematical,  it  may  increase 
steadily  or  rapidly  so  long  as  discovery  and  development  out- 
run depletion,  and  the  wiping  out  of  the  value  by  the  practical 
exhaustion  of  the  mine  may  be  deferred  for  a  long  term  of 
years."  [This  case  arose  under  the  special  excise  tax  act  of 
Aug.  5,  1909,  36  Stat.  L.  113-18.] 

In  denying  the  company's  claim  for  a  credit  for  the  depletion  of 
the  mineral  supply  by  the  process  of  mining  as  an  element  to  be 
considered  in  determining  the  factor  of  depreciation,  the  opinion 
continues  (p.  415) : 

"As  to  the  alleged  inequality  of  operation  between  mining^ 
corporations  and  others,  it  is  of  course  true  that  the  revenues 
derived  from  the  working  of  mines  result  to  some  extent  in 
the  exhaustion  of  the  capital.  But  the  same  is  true  of  the 
earnings  of  the  human  brain  and  hand  when  unaided  by  capi- 
tal, yet  such  earnings  are  commonly  dealt  with  in  legislaticMi 
as  income.  So  it  may  be  said  of  many  manufacturing  cor- 
porations that  are  clearly  subject  to  the  act  of  1909,  especially 
of  those  that  have  to  do  with  the  production  of  patented  arti- 
cles; although  it  may  be  foretold  from  the  beginning  that  the 
manufacture  will  be  profitable  only  for  a  limited  time,  at  the 
end  of  which  the  capital  value  of  the  plant  must  be  subject  to 
material  depletion,  the  annual  gains  of  such  corporations  are 
certainly  to  be  taken  as  income  for  the  purpose  of  measuring- 
the  amount  of  the  tax." 

9.  Typical  modes  of  taxing  mines 

Perhaps  the  best  typical   example  of  the   special  taxation   of 
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*'  natural  resources  "  eo  nomine  is  found  in  the  severance  tax  of 
Louisiana.  A  provision  in  the  constitution  of  that  state,  adopted 
in  1921,  reads  as  follows  (art  X,  sec.  21) : 

"  Taxes  may  be  levied  on  natural  resources  severed  from  the 
soil  or  water,  to  be  paid  proportionately  by  the  owners  thereof 
at  the  time  of  severance.  Such  natural  resources  may  be 
classified  for  the  purpose  of  taxation  and  such  taxes  predi- 
cated upon  either  the  quantity  or  value  of  the  product  at  the 
time  and  place  where  it  is  severed.  No  severance  tax  shall  be 
levied  by  any  parish  or  other  local  subdivision  of  the  state. 

No  further  or  additional  tax  or  license  shall  be  levied  or 
imposed  upon  oil  or  gas  leases  or  rights,  nor  shall  any  addi- 
tional value  be  added  to  the  assessment  of  land,  by  reason  of 
the  presence  of  oil  or  gas  therein  or  their  production  there- 
from." 

At  the  date  of  the  adoption  of  this  article  there  had  already  been 
in  uncontested  operation  in  that  state  since  1916  successive  sever- 
ance tax  laws,  the  latest  being  act  No.  31,  approved  June  30,  1920, 
which  levied  a  license  tax  "  upon  all  persons,  firms,  corporations, 
or  associations  of  persons  engaged  in  the  business  of  severing 
natural  resources  from  the  soil  or  water."  So  a  proviso  was  in- 
corporated into  the  constitutional  article  above  quoted,  reading  as 
follows : 

"Provided,  that  until  the  Legislature  shall  have  enacted 
laws  carrying  into  effect  the  provisions  of  this  section,  all  ex- 
isting laws  relating  to  severance  taxes  or  licenses,  and  to  the 
assessment  and  taxation  of  land  producing  oil  or  gas  shall  be 
and  remain  in  full  force  and  effect.  Notwithstanding  any 
legislative  appropriation  heretofore  made  or  any  allocation  in 
this  Constitution  made,  the  Legislature  shall  allocate  a  portion 
of  the  severance  tax  on  oil  or  gas  not  less  than  one-fifth  of  the 
amount  collected  therein  to  the  parish  from  within  which  such 
tax  is  collected;  provided,  that  the  amount  thus  allocated  shall 
not  exceed  two  hundred  thousand  dollars  ($200,000)  to  any 
parish  in  any  one  year. 

The  Legislature  shall  provide  for  the  distribution  of  the 
funds  allocated  to  the  parishes  under  this  provision  among  the 
governing  authorities  having  jurisdiction  over  the  territory 
from  within  which  such  resources  are  severed  and  tax  col- 
lected." 

The  legislature  of  1922,  after  much  debate  thereupon,  increased 
the  rate  on  the  production  of  oil  from  2%  to  3%,  by  act  140,  effec- 
tive Jan.  1,  1923.  In  the  opinion  of  Joseph  B.  Elam,  the  president 
of  the  Mid-Continent  Oil  &  Gas  Association,  of  Louisiana,  the  new 
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rate  will  require  the  industry  to  pay  an  additional  $800,000  on  its 
production,  while  the  tax  on  all  other  natural  resotu'ces  remains 
the  same.  Hence  there  has  been  a  storm  of  protest,  and  at  present 
a  suit  is  pending  whereby  the  industry,  in  the  words  of  Mr.  Elam, 
proposes  to  "  avail  itself  of  those  agencies  of  correction  which  the 
Constitution  of  the  United  States  fortunately  provides." 

Also,  according  to  Judge  T.  M.  Milling,  attorney  for  the  Stand- 
ard Oil  Company  of  Louisiana,  three  per  cent  on  the  gross  output 
of  an  oil  well  is  in  effect  a  gross  income  tax,  and  in  many  instances 
confiscation.  He  further  maintains  that  such  an  exaction  is  in 
direct  opposition  to  the  theory  that  taxes  should  be  in  proportion 
to  the  benefits  derived. 

Since  the  Louisiana  law  and  analogous  statutes  in  Texas,  Minne- 
sota, Pennsylvania  and  other  states  impose  this  special  license  or 
occupation  tax,  in  addition  to  the  general  property  tax,  the  ex- 
amples can  hardly  be  said  to  afford  a  fair  test  of  the  desirability 
of  the  output  exaction  as  a  substitute  for  the  cut  valorem  tax.  The 
present  occupation  tax  in  Minnesota,  approved  April  11,  1921, 
since  it  superimposes  upon  the  existing  burden  of  <id  valorem  taxes 
a  tax  equal  to  six  per  cent  of  the  valuation  of  all  iron  ores,  operates 
so  heavily  upon  the  industry  as  to  provoke  resistance  by  the  affected 
interests,  now  paying  $18,000,000  annually  in  property  taxes.  The 
new  law  will  add  about  $2,000,000.  Hence  it  is  that  the  final  out- 
come of  the  pending  test  case  (Bennett  Mining  Co.  v.  Lord,  et  al., 
—  Fed.  — ,  decided  May  24,  1922)  will  be  looked  upon  with  great 
interest,  alike  by  the  affected  interests,  students  of  taxation  and 
the  general  public. 

The  Minnesota  federal  court,  in  the  test  case  cited,  sustained  the 
law,  holding  that  the  mere  mining  of  ore  was  a  business,  apart  and 
independent  from  that  of  selling  or  transporting  the  product,  and 
that  as  a  business  mining  may  lawfully  be  made  the  subject  of  an 
excise  or  occupation  tax,  citing  Stratton's  Independence  v.  How- 
bert,  231  U.  S.  415;  that  the  tax  in  question  was  an  excise  upon 
this  business  and  not  one  upon  the  ore  or  the  income  from  its  sale, 
and  that  the  method  of  determining  the  tax  was  not  so  inequitable 
as  to  render  it  obnoxious  to  the  uniformity  clause  of  the  state  con- 
stitution or  violative  of  the  Fourteenth  Amendment,  citing  Amer- 
icon  Mfg.  Co.  v.  St.  Louis,  250  U.  S.  459,  463. 

Other  states  where  special  taxes  upon  the  mining  industry,  addi- 
tional to  the  general  property  tax,  rather  than  in  lieu  thereof,  and 
justified  upon  some  legal  theory  or  other,  are  the  following: 

The  Texas  gross  receipts  tax, 
The  Alabama  tonnage  tax, 
The  Pennsylvania  output  tax. 
The  West  Virginia  business  ta* 
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A  review  of  the  respective  provisions  of  these  various  laws  is 
impossible  in  this  paper,  but  reference  is  made  to  an  article  by  the 
writer  in  the  BiMetin  of  the  National  Tax  Association,  May  1922, 
on  "  The  Severance  Tax  ".  In  perhaps  every  state  where  Uiis  tax 
exists,  it  is  levied  expressly  upon  or  for  the  privilege  of  carrying 
on  certain  business  transactions,  and  in  the  absence  of  the  iron-clad 
shackles  of  property  taxation,  great  disparity  in  the  ultimate  bur- 
den results. 

One  of  the  most  interesting  and  elaborate  opinions  in  the  litera- 
ture of  this  branch  of  the  law  is  that  handed  down  by  the  court  of 
common  pleas  of  Dauphin  County,  on  Feb.  1,  1922,  in  the  Pennsyl- 
vania case  of  Heisler  v.  Thomas  ColUery  Co.p-  wherein  the  dis- 
tinction between  the  businesses  of  mining  anthracite  and  bituminous 
coal,  as  the  basis  for  the  legislative  classification,  is  presented  with 
great  ability  and  convincing  force. 

The  power  of  the  state  to  distinguish,  select  and  classify  objects 
of  taxation  has  a  wide  range  of  discretion,  and  in  the  Oklahoma 
test  case  on  the  g^oss  production  tax  of  that  state  the  supreme 
court  recognizes  this  legislative  discretion,  and  asks  the  question 
{In  re  Wolverine  Oil  Co.,  154  Pac.  362,  367)  : 

"  Is  the  present  act,  levying  one  rate  of  tax  on  oil  and  gas, 
and  a  lesser  rate  on  ores  bearing  lead,  zinc,  jack,  gold,  silver, 
copper,  or  asphalt,  and  which  omits  a  gross  production  tax  on 
coal,  in  conflict  with  this  rule  ?  Qearly  it  is  not  That  mining 
property  or  the  business  of  mining  may  be  placed  in  a  class 
by  itself  and  taxed  by  some  method  peculiarly  appropriate  to 
that  class  is  a  valid  exercise  of  a  constitutional  right  on  the 
part  of  the  legislature,  and  needs  the  citation  of  no  authorities 
in  its  support." 

But  the  learned  justice  might  have  gone  further  and  pointed  out 
obvious  characteristics,  inherent  in  the  mineral  products  selected, 
which  afford  sufficient  bases  for  different  treatment  in  the  revenue 
law.  For  example,  coal  in  situ  is  capable  of  comparatively  easy 
admeasurement,  and  hence  is  better  adapted  than  oil  or  gas  to 
valuation  under  the  general  property  tax  system  where  it  was  per- 
mitted for  practical  convenience  to  remain.  Likewise  as  to  the 
ores  of  less  frequent  occurrence  in  Oklahoma  and  whose  extrac- 
tion is  attended  with  greater  hazard,  a  lower  tax  rate  was  applied, 
perhaps  from  considerations  of  a  policy  in  taxation,  which  states 
may  undoubtedly  adopt. 

The  Kennedy  bill,  c.  148  of  acts  of  29th  Leg.,  Tex.  (1905)  was 
construed  by  the  court  of  civil  appeals  in  1907;  Producer^  Oil  Co. 

^  Affinned  by  PennsylTania  snpreme  court,  ii8  Atl.  394,  and  by  the  United 
States  Supreme  Court,  November  27,  igaa. 
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V.  Stephens,  44  Tex.  Civ.  Ap.  327;  99  S.  W.  157.    In  defining  the 
tax  as  an  occupation  rather  than  a  property  tax,  the  court  said : 

*'  In  our  opinion,  the  tax  is  not  upon  the  gross  products  of 
the  oil  wells,  but  upon  the  occupation  of  owning,  controllincr» 
or  managing  oil  wells  producing  oil ;  and  the  amount  of  tax  is 
measured  by  a  percentage  of  the  market  value  of  the  gross 
products.  ...  It  does  not  constitute  double  taxation,  not  per- 
mitted by  the  law,  as  it  is  within  the  authority  of  the  L^sla- 
ture  to  impose  an  ad  valorem  tax  on  the  oil-producing  prop- 
erty of  appellants,  and  an  occupation  tax  for  the  use  of  this 
property  in  the  production  of  oil." 

In  this  view  the  supreme  court  concurred,  as  evidenced  by  its 
refusal  of  a  writ  of  error  in  that  case,  and  by  its  express  approval 
of  the  doctrine  in  deciding  a  few  weeks  later  Texas  Co,  v.  Stephens, 
100  Tex.  628;  103  S.  W.  481,  wherein  at  page  629  it  is  said: 

*'  The  taxes  in  the  act  are  levied  because  the  persons  sped- 
fied  are  engaged  in  particular,  defined  businesses,  and  are  laid 
upon  the  carrying  on  of  those  businesses.  .  .  .  Had  the  statute 
simply  defined  the  businesses  and  imposed  a  tax  of  a  fixed  sum 
upon  each,  no  one  would  have  questioned  that  it  was  a  tax 
upon  the  doing  of  the  businesses;  in  other  words,  an  occupa- 
tion tax.  The  fact  that  the  amount  of  the  tax  is  to  be  deter- 
mined in  prescribed  methods  from  the  value,  or  extent,  or 
magnitude  of  the  businesses  done,  cannot  convert  it  into  an 
ad  valorem  tax  upon  the  property  of  the  persons  conductins: 
tfaem.** 

On  appeal  to  the  Supreme  G>urt  of  the  United  States  of  a  com- 
panion case,  challenging  the  validity  of  the  law,  the  decision  of  the 
state  supreme  court  (Southwestern  OU  Co.  v.  State,  100  Tex.  647; 
103  S.  W.  489)  was  duly  affirmed  by  the  United  States  Supreme 
Court.  Mr.  Justice  Harlan,  in  the  opinion  (217  U.  S.  114,  120; 
54  L.  ed.  688;  30  S.  C  496)  said: 

"The  tax  in  question  is  an  occupation  tax  only.  .  «  .  The 
tax  was  imposed  by  the  legislature,  charged  with  the  duty  of 
providing  the  means  necessary  for  the  support  of  the  state 
government.  That  branch  of  the  state  government  alone  oould 
declare  what  taxes  should  be  imposed  and  upon  whom  or  uinm 
what  kinds  of  business  imposed.  .  .  . 

But  it  is  contended  that  the  statute  contravenes  the  Four- 
teenth Amendment.  .  .  .  This  position  is  based  mainly  on  die 
ground  that  the  statute  by  imposing  a  tax  on  wholesale  dealers 
in  coal  oil,  naphtha,  benzine,  mineral  oils  refined  from  petro- 
leum .  .  .  while  omitting  to  put  any  such  tax  whatever  on 
wholesale  dealers  in  other  articles  of  merchandise — such,  for 
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instance,  as  sugar,  bacon,  coal  and  iron  —  so  discriminates 
against  wholesale  dealers  in  the  several  articles  specified  in  §  9 
as  to  deny  them  the  equal  protection  of  the  laws." 

The  value  of  mining  property,  according  to  a  mining  engineer 
of  repute,^  is  not  to  be  estimated  by  the  amotmt  of  the  dividends  it 
may  be  paying  at  any  particular  time,  but  by  the  number  and  pres- 
ent value  of  the  dividends  it  may  be  able  to  pay  in  the  future. 

Dr.  H.  L.  Smyth  of  the  Harvard  chair  of  mining  and  metallurgy, 
in  American  mining  congress  proceedings,  1913,  p.  29,  cites  the 
Michigan  experience  as  confirming  the  applicability  of  the  general 
property  tax.  He  says :  "  The  fundamental  trouble  is  the  fact  that 
the  valuations  of  mining  property  made  by  local  assessors  are  gen- 
erally not  made  on  any  uniform  basis  and  that  these  valuations 
cannot  be  equalized  by  the  ordinary  Boards  of  Equalization  with 
the  valuations  of  other  forms  of  property  in  the  state." 

Professor  Smyth  goes  on  to  speak  of  the  long  experience  in 
Michigan  with  specific  taxes  on  the  mining  industry,  beginning  as 
early  as  1853  with  a  tonnage  tax  of  ten  cents  on  iron  ore,  reduced 
in  1872  to  three  cents  and  in  1873  to  one  cent,  and  abandoned 
altogether  in  1891 ;  saying : 

*'  We  then  went  back  to  the  ad  valorem  system  with  valua- 
tions made  by  the  local  assessor  under  the  General  Property 
Tax  Law.  Conditions  are  perhaps  somewhat  peculiar  in 
Michigan  because  there  is  a  great  preponderance  of  mining 
property  in  the  Upper  Peninsula  and  of  other  forms  of  tax- 
able property  as  well  as  of  political  power  in  the  Lower 
Peninsula.  This,  together  with  exaggerated  notions  on  the 
part  of  the  ignorant  as  to  the  profits  made  in  mining,  inevi- 
tably led  to  the  general  belief  that  mining  property  was  under- 
valued, and  caused  the  Legislature  in  1911  to  give  the  State 
Board  of  Tax  Commissioners  authority  to  value  all  the  mines 
of  Michigan. 

"  Acting  for  the  Board,  this  valuation  was  made  by  Mr. 
Finlay  of  New  York  in  the  early  summer  of  1911.  The  prin- 
ciple and  method  of  this  valuation  have  provoked  wide  discus- 
sion.   .  .    . 

"  Mr.  Finlay's  principle  was  to  capitalize  the  net  profits  ex- 
pected on  an  annuity  basis.  He  first  determined  the  probable 
annual  net  profits  and  the  probable  life  of  the  mine.  Part  of 
the  annual  net  profits  he  treated  as  income.  The  capital  sum 
which  at  five  per  cent  would  yield  that  income  was  the  value 
of  the  mine.  The  division  of  the  annual  net  profits  into  these 
two  parts  was  made  by  a  well-known  algebraic  procedure  fol- 
lowed by  actuaries  in  solving  similar  problems. 

^  R.H.  Stretch,  Prospecting,  Locating  and  Valuing  Mines,  iith  ed.,  1909, 
p.  20. 
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"  In  order  to  determine  annual  profits  it  is  necessary  to 
know  the  cost  per  ton,  the  selling  price  per  ton,  and  the  ton- 
nage  that  will  be  annually  produced.  In  order  to  know  the  life 
of  the  mine,  it  is  also  necessary  to  know  the  total  tonnage  that 
the  mine  will  produce. 

"  These  four  factors  are  more  or  less  matters  of  fact  which 
are  capable  of  being  more  or  less  closely  approximated  from 
past  experience  or  by  physical  examination  in  the  case  of  each 
mine.  In  addition,  there  are  two  other  factors  in  the  Finlay 
valuation,  namely  the  rates  of  interest  and  these  were  assumed. 

"  The  general  result  of  the  Finlay  valuation  was  greatly  to 
increase  the  valuations  of  the  iron  mines.  .  .  .  The  main  criti- 
cism of  the  Finlay  valuation  has  been  directed  against  his  as- 
sumption that  a  reasonable  return  on  a  mining  investment  is  5%. 
It  is  hardly  necessary  to  say  that  this  figure  is  absurd.  .  .  ." 

The  Michigan  tax  commission  had  taken  some  account  of  these 
criticisms,  by  making  a  general  reduction  of  10%  and  5%  from  the 
Finlay  total,  also  by  raising  the  interest  rate  to  6%,  but  Prof. 
Smyth  contends  that  the  proper  rate  is  not  less  than  10%.  He  adds 
in  conclusion: 

"An  experience  of  three  years  has,  I  think,  convinced  the 
operators  of  Michigan  that  with  due  care  in  the  determination 
of  the  factors  the  Finlay  method  is  well  adapted  to  determin- 
ing the  value  of  iron  mining  property,  and  that  it  will  give 
more  equitable  results,  not  only  as  between  the  mines  them- 
selves but  as  between  them  and  other  forms  of  property,  than 
any  other." 

The  great  merit  from  their  point  of  view  is  that  it  affords  a 
satisfactory  method  of  keeping  the  mines  under  the  general  prop- 
erty tax  law.  The  alternative  is  the  tonnage  tax,  and  to  that  they 
seem  unalterably  opposed. 

Mr.  R.  C.  Allen,  state  geologist,  Lansing,  Mich.,  in  the  proceed- 
ings of  the  17th  annual  session  of  the  American  Mining  Congress, 
said  (pp.  35  et  seq,),  in  referring  to  the  report  of  the  Committee 
on  Mine  Taxation  (pp.  27  to  33)  : 

"In  Michigan  the  general  property  tax  extends  to  mines, 
and  we  are  required  to  assess  mines  on  the  full  ad  valorem 
value,  which  is  defined  in  law  as  the  exchange  value  or  sale 
value.   .   .   . 

"It  has  also  resulted  in  a  much  better  spirit  between  the 
mining  interests  and  the  rest  of  the  people,  because  the  pub- 
licity given  to  the  methods  of  mine  valuation  has  amounted  to 
a  campaign  of  education.  To  the  farmer,  for  instance,  has 
been  brought  some  of  the  important  facts  concerning  the  min- 
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ing  industry;  these  have  carried  conviction  that  the  industrial 
difficulties  in  the  mining  communities  are  of  the  same  order  as 
those  which  prevail  among  the  farmers;  and  with  this  inter- 
change of  ideas  there  has  grown  up  something  like  an  era  of 
good  feeling.    .   .   . 

"We  do  not  believe  that  the  ad  valorem  is  a  perfect  tax, 
but  it  has  more  nearly  met  the  conditions  in  Michigan  than 
any  other  tax  we  have  ever  had,  and  we  have  had  some  ex- 
perience with  the  specific  tax.   .   .    . 

"  Mines  are  valued  for  purposes  of  sale ;  they  are  valued  as 
a  basis  for  expenditure  in  plant  installation;  they  are  valued 
as  a  basis  for  marketing  of  stocks  and  bonds,  and  for  other 
commercial  purposes.  In  fact  the  chief  business  of  a  great 
many  expert  professional  men  in  this  country  is  the  rendering 
of  these  valuations. 

"  These  experts  will  admit  that  they  are  quite  competent  to 
go  out  and  examine  a  property,  no  matter  what  state  of  de- 
velopment it  is  in,  and  advise  the  client  as  to  its  value  for 
purposes  of  investment.  Then  why  refuse  to  recommend  such 
valuation  for  purposes  of  taxation? 

"Now,  gentlemen,  let  us  lay  hold  of  this  fact — whatever  a 
property  is  worth  for  commercial  purpose  it  is  also  worth  for 
purposes  of  taxation.  That  is  the  underlying  principle  of  the 
ad  iKUorem  system  of  mine  taxation.  The  valuation  of  a  mine 
for  taxation  is  merely  the  best  possible  estimate  of  what  that 
property  is  worth  in  the  market  in  the  condition  in  which  it  is 
found  on  the  day  of  the  appraisal.   .   .   .'* 

10.  Forests  as  natural  resources 

Our  rapidly  diminishing  forests  afford  a  peculiar  example  of  the 
necessity  for  scientific  classification  of  natural  resources  as  sub- 
jects of  taxation.  The  field,  as  a  source  of  public  funds,  has  been 
even  less  explored  than  mining.  When  we  consider  that  it  takes 
from  30  to  50  or  100  years  or  more  to  grow  a  crop  of  merchantable 
trees,  it  does  not  seem  appropriate  to  classify  the  slow  maturing 
timber  crop  with  agricultural  crops,  annually  harvested. 

Moreover,  when  we  consider  that  many  of  the  large  timber 
stands  at  present  held  under  private  ownership  are  matured  and 
virgin — ^the  original  bounty  of  nature  and  not  the  product  of  volun- 
tary cultivation  —  the  conviction  is  irresistible  that  the  original 
owners  of  these  virgin  forests  should  be  treated  with  at  least  no 
greater  leniency  from  a  taxation  standpoint  than  is  due  those  timber 
owners  who  have  purchased  such  properties  for  value  received  at 
the  current  advanced  market. 

Lumbering  comes  next  to  agriculture  among  the  basic  industries 
of  the  United  States.    In  1917,  according  to  an  official  report  (No. 
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114)  of  the  Forest  Service  of  the  United  States  department  of 
agriculture,  the  industry  was  represented  by  an  investment  of  nearly 
two  and  a  half  billion  dollars  and  by  the  employment  of  nearly  a 
million  men. 

According  to  that  document,  the  most  common  industrial  unit  of 
the  lumber  industry  combines  the  ownership  of  timber  with  loggings 
and  milling  operations.  On  the  other  hand,  vast  areas  of  stumpage 
are  owned  by  individuals  or  companies,  whose  economic  function 
is  limited  largely  to  holding  the  raw  material  and  selling  it  from 
time  to  time  to  loggers  or  manufacturers.  Speculators  in  quan- 
tities of  public  timber  cheaply  acquired,  and  the  push  of  sudden 
development  have  carried  timber  values  very  high;  indeed  to  a 
point  presenting  abnormal  conditions  puzzling  to  a  resident  of  New 
England  or  Pennsylvania,  where  forest  properties  have  been  rela- 
tively stable. 

From  the  same  official  source  (p.  16)  we  glean  the  following^ 
facts: 

"  The  tax  burden  varies  greatly  in  different  forest  regions. 
In  the  South  as  a  whole  it  has  never  been  a  serious  factor. 
The  yearly  taxes  on  large  southern  pine  holdings  vary  enor- 
mously but  appear  to  average  about  1.7  cents  per  thousand 
feet,  or  from  three-tenths  to  five-tenths  of  1  per  cent  of  their 
value." 

Compare  this  low  ratio  with  the  average  tax  of  one  to  two  per 
cent  of  true  value  paid  on  all  property,  and  the  tmder-assessment  of 
timber,  at  one-fourth  its  real  value,  is  readily  shown.  A  hundred 
thousand  dollars  worth  of  timber  stands  on  die  tax  books  to  yield 
$400;  while  the  same  value  of  other  property  in  general  pays 
$1600. 

The  report  continues: 

''Timber  land  taxes  in  various  California  counties  average 
about  5  mills  per  thousand  feet.  .  .  .  The  rate  in  the  Inland 
Empire  averages  about  1.7  cents  per  thousand  feet  These 
yearly  levies  are  equivalent  to  from  one-third  to  1  per  cent  of 
the  present  value  of  timberlands." 

And  the  report  contains  the  following  interesting  conclusion, 
confirming  our  indictment  against  prevalent  haphazard  methods : 

"  It  is  improbable  that  the  general  property  tax  system  levies 
upon  timberlands  more  than  their  just  share  of  local  revenue 
over  any  considerable  forest  areas.  Unsuited  by  nature  to 
this  form  of  wealth,  however,  it  tends  toward  heavier  taxes 
than  a  sound  forest  industry  can  bear.  Uncertainty  as  to  the 
future  extent  of  this  burden  is  a  menace  to  the  stability  of 
timber  ownership." 
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Much  has  been  said  and  written  of  late  to  show  the  peculiar 
character  of  forest  property,  as  calling  for  special  classification. 
If,  it  is  pointed  out,  the  uniform  general  property  tax  rate  is  ap- 
plied upon  standing  timber  at  actual  value,  this  annual  burden  of 
**  taxes  prepaid  in  advance  of  income  may  easily  absorb  from  fifty 
to  one  hundred  per  cent  of  the  stumpage  value  of  the  timber  at  the 
time  of  cutting."^  This  stage  is  asstuned  to  be  in  the  remote 
future,  upon  the  arrival  of  the  stand  at  the  degree  of  maturity  most 
favorable  to  its  commercial  utilization. 

But,  as  graphically  demonstrated  by  a  monograph  on  **  The  Cost 
of  Growing  Timber,"  by  the  well-known  authorities  on  lumber, 
IL  S.  Kellogg,  and  £.  A.  Ziegler,  of  the  Pennsylvania  state  forest 
academy,  published  by  the  American  Lumberman,  Chicago,  in  1911, 
annual  taxes,  at  the  assumed  average  rate  of  one  per  cent  of  actual 
value  (which  according  to  the  government  report,  heretofore  cited, 
is  more  than  twice  what  the  average  forest  pays),  are  a  minor 
factor  in  the  economic  cost.  Other  items — ^land  and  stocking,  ad- 
ministration and  protection,  and  especially  interest  on  the  capital — 
make  up  from  two-thirds  to  three-fourths  of  the  final  cost. 

The  problem  to  be  solved,  therefore,  is  practical  rather  than 
theoretical.  The  vast  bulk  of  existing  timber  holdings  are  virgin 
or  original  growth,  as  against  cultivated  or  reforested  areas.  The 
great  plan  needed,  then,  is  one  which  will  fit  our  fiscal  formula  to 
forest  properties  of  enormous  present  value.  The  equivalent  in 
other  fields  of  industry  enjoys  no  such  quasi-exemptions  as  are 
proposed  by  advocates  of  special  classification  of  natural  resources 
of  this  species. 

The  property  tax  is  an  existing  fact  —  a  condition  and  not  a 
theory.  With  the  development  of  our  multitudinous  interests,  a 
more  elastic  policy  will  doubtless  be  evolved,  but  in  too  hastily 
seizing  ahruistic  principles  for  the  benefit  of  posterity,  we  may 
overlook  a  more  pressing  duty  toward  society  of  today.  To  equate 
present  burdens,  to  offset  inequalities,  which  promote  the  unlawful 
gain  of  the  few,  is  the  social  task  of  the  hour. 

The  private  ownership  in  many  states  of  large  bodies  of  matured 
timber,  costing  but  little  to  produce,  yet  constituting  taxable  prop- 
erty, seems  indeed  a  serious  "  obstacle  *\  in  the  judgment  of  expert 
foresters,  such  as  Dr.  Herman  H.  Chapman,  to  the  adoption  of  a 
long-sighted  transitional  program  of  reform  which  he  so  admir- 
ably sketched  last  year  at  the  Bretton  Woods  conference.  Truly, 
as  this  authority  declares,  "a  gulf  intervenes  between  the  recog- 
nition of  these  general  principles  and  their  application  in  practice 
a  gulf  intervenes  which  has  so  far  not  been  successfully  bridged." 

*  Prof.  H«  H.  Chapman,  in  Proc.  14th  conference  National  Tax  Asfocia- 
tion,  p.  39. 
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Exceptional  instances  are  the  general  forest  conservation  law  of 
Louisiana  (Act  No.  232  of  1920). 

Revaluation  is  then  desirable,  whether  forest  properties  are  to 
remain  in  statu  quo  or  to  be  subjected  to  new  treatment  Auto- 
matic adjustment  or  merger  of  property  tax  and  yield  tax  upon 
severance,  allowing  credit  at  that  stage,  for  previous  annual  pay- 
ments, through  interest-bearing  certificate  of  indebtedness,  is  a 
practical  plan  proposed  by  Mr.  L.  S.  Murphy  of  the  Forest  Service. 

We  shall  not  be  "out  of  the  woods,"  speaking  literally  as  well 
as  metaphorically,  until  that  ideal  point  is  reached — a  consumma- 
tion unhappily  as  yet  quite  remote.  In  the  meantime,  while  striv- 
ing constantly  for  approved  reform  in  procedure  under  constitu- 
tional amendment,  due  effort  should  be  made  toward  uniformity 
under  present  conditions. 

G>mmercial  cruises,  such  as  the  government  employs  in  the 
forest  reserves  and  the  state  of  Washington  and  Louisiana  have 
foimd  practicable  and  effective,  may  achieve  the  double  benefit  of 
smoothing  out  accumulated  inequalities  and  paving  the  way  for 
sound  economic  reform. 

Conclusions 

Our  examination  of  systems  now  in  vogue  for  the  taxation  of 
natural  resources  is  far  from  exhaustive  and  satisfactory;  but  even 
a  cursory  review  of  the  statutes  and  practices  in  the  various  sec- 
tions of  the  country  disclose  certain  elements  of  strength  and  many 
points  of  weakness. 

Our  tentative  conclusions  from  the  study  are : 

L  Natural  resources,  because  of  their  ancient  origin  and  social 
importance,  are  largely  a  common  heritage  of  the  race;  and  be- 
cause they  are  a  wasting,  non-reproducible  asset,  their  gradual  de- 
pletion works  an  irreparable  loss.  Hence,  in  the  ascertainment  of 
the  peculiar  and  often  hidden  values  of  this  species  of  property, 
modem  scientific  research  and  assistance  is  requisite,  and  to  that 
end  the  periodic  appraisal  of  all  privately  owned  natural  resources 
by  competent,  expert  and  disinterested  appraisers  and  engineers  is 
earnestly  recommended. 

2.  The  ad  valorem  system,  under  a  constitution  permitting  classi- 
fication of  subjects,  while  not  wholly  adequate  in  the  case  of  many 
ores  and  precious  stones  and  exceptional  classes  of  natural  de- 
posits, is  an  indispensable  feature  of  fair  taxation  of  the  major 
mining  properties,  such  as  coal,  iron,  copper,  zinc  and  bauxite,  and 
of  all  non-operating  mines. 

3.  The  ad  valorem  system,  modified  and  varied  to  avoid  the  un- 
due burdening  of  cultivated  timber  and  reforestation  projects,  is 
also  a  desirable  method  of  taxing  virgin  and  matured  timber  or 
timbered  lands. 
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4.  The  severance  tax  and  kindred  exactions  is  an  unexcelled 
method  for  taxing  developed  oil  and  gas  properties  and  mines  en- 
gaged in  the  extraction  of  precious  stones  and  ores  not  readily 
susceptible  of  admeasurement  in  situ,  though  it  is  doubtful  whether 
it  should  ever  be  the  exclusive  tax.  Aside  from  the  classes  here 
referred  to,  the  severance  or  output  tax,  if  employed  at  all,  should 
be  merely  nominal  and  supplemental. 

5.  No  severance  tax,  as  a  revenue  measure,  should  be  imposed 
from  motives  of  conservation  merely;  but  this  worthy  policy  diould 
be  worked  out  through  other  legislative  channels. 
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CHAPTER  VI 

THE  OCCUPATION  TAX 

State  taxes  are  imposed  on  specified  occupations  and  business  activ- 
ities in  a  number  of  states,  particularly  in  the  states  embraced  in  the 
South  Atlantic,  and  East  and  West  South  Central  groups.  They  are 
frequently  described  as  license  or  privil^e  taxes,  a  privilege  being  gen- 
erally defined  as  the  right  to  engage  in  a  business  or  profession.  They 
are  usually  imposed  in  addition  to  ad  valorem  taxes.  In  some  cases 
they  are  apparently  in  the  nature  of  regulative  laxes  or  licenses,  while 
in  other  cases  the  rates  are  sufficiently  high  to  bring  them  within  the 
class  of  revenue  measures. 

In  some  states  these  special  imposts  are  known  as  business  taxes. 
In  a  general  way  business  taxes  may  be  defined  as  taxes  upon  business 
or  business  activities  exacted  from  persons,  natural  and  corporate,  by 
reason  of  the  business  in  which  they  are  engaged.  The  amount  of  the 
tax  is  frequently  based  on  the  voliune  of  business  done,  but  more 
frequently  on  the  value  of  the  thing  produced,  though  sometimes  a 
specific  fee  is  exacted  regardless  af  the  volume  or  value  of  the  busi- 
ness done. 

Tennessee  makes  extended  use  of  the  occupation  or  business  tax. 
In  that  state  a  tax  or  license  is  imposed  annually  on  almost  every  line 
of  business  and  professional  activity,  except  agriculture  and  manufac- 
turing. One  hundred  and  five  different  lines  of  business  activities  arc 
subject  to  special  state  taxes  or  licenses,  while  twenty-two  professions 
or  occupations  are  subject  to  special  imposts  annually. 

Alabama  is  another  state  in  which  liberal  use  is  made  of  occupation 
or  business  taxes.  Special  taxes  or  licenses  are  imposed  annually  on 
seventy  different  lines  of  business  activities,  and  on  twenty-five  pro- 
fessions or  occupations.  Persons  engaged  in  the  occupation  of  mining 
iron  ore  pay  a  tax  of  3  cents  per  ton,  the  tax  being  paid  into  the  state 
treasury  monthly.    This  tax  is  in  addition  to  the  ad  valorem  tax. 

Louisiana  also  makes  liberal  use  of  occupation  or  business  taxes, 
although  not  to  such  an  extent  as  either  Tennessee  or  Alabama.  In 
that  state  thirty- four  different  lines  of  business  activities  and  seventeen 
professions  or  occupations  are  subject  to  special  taxes  or  licenses. 


An  interesting  feature  of  the  Louisiana  tax  system  is  its  so-called 
**severance  tax."  Under  a  law  passed  in  1920,  persons  engaged  in 
severing  natural  resources  from  the  soil  or  water  are  subject  to  a 
license  tax  equal  to  2  per  cent  of  the  gross  value  of  timber,  turpentine, 
and  other  forest  products,  sulphur,  salt,  coal,  ores,  marble,  stone, 
gravel,  sand,  and  other  natural  deposits,  except  oil  and  gas  on  which 
the  severance  tax  is  3  per  cent.  The  tax  is  in  addition  to  the  taxes 
imposed  en  real  or  personal  property. 

While  occupation  or  business  taxes  are  more  widely  used  in  the 
gi'oups  of  states  heretofore  referred  to,  such  taxes  are  also  used  to 
some  extent  in  most  other  states.  In  a  majority  of  the  states,  however, 
they  are  used  as  regulative  taxes,  rather  than  as  revenue  measures. 

There  has  been  a  noticeable  trend  in  recent  years  toward  special 
taxation  of  natural  resources,  due  in  part  no  doubt  to  a  widely  prevail* 
ing  opinion  that  the  state  should  exact  a  relatively  greater  tribute  from 
natural  than  from  created  wealth.  In  most  cases  the  special  exaction 
takes  the  form  of  a  super  tax,  that  is,  it  is  imposed  in  addition  to  ad 
valorem  taxes.  The  special  tax  is  quite  generally  measured  by  gross 
market  value,  although  in  a  few  cases  net  or  semi-net  value  is  used. 

As  examples  of  this  trend,  reference  may  be  made  to  the  Arkansas 
severance  tax  of  2i  per  cent  imposed  on  the  gross  market  value  of 
minerals,  ores,  and  certain  other  natural  products ;  the  Louisiana  sever- 
ance tax  of  2  per  cent  and  3  per  cent,  already  referred  to ;  the  tax  of  5 
cents  per  ton  on  coal,  and  the  tax  of  2  per  cent  of  the  gross  value  of 
petroleum  or  other  mineral  or  crude  oils  in  Montana ;  the  tax  of  1^  per 
cent  of  the  market  value  of  anthracite  coal  prepared  for  shipment  in 
Pennsylvania ;  the  tax  of  2  per  cent  of  the  average  market  value  of  oil 
and  sulphur  in  Texas,  and  finally,  the  occupation  tax  of  6  per  cent  of 
the  value  of  ores  mined  in  Minnesota  during  the  year. 

Special  Taxation  of  Iron  Ore  in  Minnesota 

The  earliest  attempt  in  Minnesota  to  apply  special  taxation  to  iron 
ore  dates  back  to  1881,  almost  three  years  before  the  first  shipment  of 
ore  was  made  from  the  Vermilion  Range.  In  that  year  a  law  was 
enacted  imposing  a  specific  tax  of  one  cent  per  Ion  on  all  iron  ore 
mined  in  the  state,  such  tax  being  in  lieu  of  all  other  taxes  and  assess- 
ments on  mining  property.     This  tax  remained  in  force  until  1897, 


when  it  was  repealed,  f oUowifig  an  opinion  by  the  attorney  general 
diat  the  law  was  unconstitutional.    Thereafter,  and  up  to  1914,  iron 
[       ore  was  fiybject  to  the  same  rule  of  taxation  as  other  property^. 

By  chapter  483,  Laws  of  1913,  effective  Jantiary  1,  1914,  property 
was  divided  into  four  classes  for  purposes  of  taxation,  each  class 
being  subject  to  assessment  and  taxation  at  a  different  percentage  of 
true  and  full  value.  Under  this  law  iron  ore,  whether  mined  or 
unmined,  constitutes  Class  1,  and  is  subject  to  taxation  at  50  per  cent 
of  its  true  and  full  value.  This  was  the  highest  percentage  applied  to 
any  of  the  four  classes,  the  other  three  classes  being  taxable  at  25  per 
cent,  33i  per  cent,  and  40  per  cent  of  full  value,  respectively.  This 
law,  so  far  as  it  applies  to  iron  ore,  is  still  in  effect 

The  application  of  special  taxation  to  iron  ore  has  engaged  the 
attention  of  the  legislature  at  almost  every  session  since  1907.  A  bill 
was  introduced  in  1907,  classifying  mines  as  "A"  and  "B",  the  former 
bdng  defined  as  mines  having  iron  ore  of  a  metallic  content  of  49  per 
cent  or  more,  and  the  latter  as  mines  having  ore  of  less  than  49  per 
cent  in  metallic  content.  Mines  in  class  "A"  were  to  be  assessed  and 
taxed  for  county  and  local  purposes  in  the  district  in  which  the  mine 
was  located.  No  levy  for  state  purposes  was  imposed  on  mines  in  this 
class,  but  in  lieu  thereof,  a  state  tax  of  5  cents  per  ton  was  imposed  on 
die  tonnage  mined  each  year.    The  bill  failed  to  become  a  law. 

Under  a  bill  introduced  in  the  1909  session  of  the  legislature,  mines 
producing  20,000  tons  or  more  of  ore  behveen  January  1,  and  Septem- 
ber 1,  of  any  year  were  designated  as  class  "A",  and  all  other  mines 
and  lands  containing  iron  ore  as  class  "B."  Mines  in  class  "A"  were 
made  subject  to  a  specific  tax  on  production,  based  on  metallic  content 
as  follows: 

Mines  yielding  less  than  49  per  cent  in  metallic  iron,  2  cents  per  ton. 

Mines  yidding  49  per  cent  or  over  and  less  than  54  per  cent, 
3  cents  per  ton. 

Mines  yielding  54  per  cent  or  over  and  less  than  59  per  cent,  4 
cents  per  ton. 

Mines  yielding  59  per  cent  or  over,  5  cents  per  ton. 

The  graduated  tax  on  mines  in  class  "A"  was  in  lieu  of  all  other 
state  taxes,  but  such  mines  were  subject  to  county  and  local  taxes. 
Mines  and  mineral  lands  included  in  class  "B^'  were  to  be  assessed  and 
taxed  in  like  manner  as  other  property  in  the  same  assessment  district 


The  bill  passed  both  branches  of  the  legislature  but  was  vetoed  by 
the  govemoi*. 

Bills  similar  to  the  one  considered  in  1909  were  iiitrcxhic^d  in  both 
the  sessions  of  1911  and  1913,  but  failed  to  pass. 

A  new  form  of  tonnage  tax  made  its  appearance  in  the  session  of 
1917,  under  which  a  tax  of  2  per  cent  was  imposed  on  the  gross  value 
of  ore  at  the  mouth  of  the  mine.  The  tax  was  to  be  in  addition  to  all 
other  taxes  levied  on  mining  property  and  was  to  be  paid  into  the 
general  revenue  fund  of  the  state.    The  bill  failed  to  pass. 

Five  different  bills  affecting  the  taxation  of  iron  ore  were  intro- 
duced in  the  regular  session  of  1919.  All  of  them,  with  one  exception, 
differed  materially  in  principle  from  tiie  bills  llieietofore  introduced. 
The  bills  considered  at  other  sessions  based  the  tax  either  on  the 
metallic  content  of  the  ore  mined,  or  its  gross  value  at  the  mouth  of 
the  mine,  while  the  two  bills  that  were  finally  considered  at  the  1919 
session  imposed  the  tax  on  either  the  net  or  semi-net  value.  All  of  the 
bills  failed  of  passage. 

In  the  extra  session  of  1919  a  bill  was  introduced  "providing  for 
the  levy  and  collection  of  a  tax  upon  the  value  of  ores  from  persons, 
co-partnerships,  associations,  joint  stock  companies  and  corporations 
engaged  in  the  mining  or  production  thereof"  equal  to  5  per  cent  of 
the  value  of  all  ores  "produced  and  shipped"  during  the  year.  Provi- 
sion was  made  for  the  deduction  of  certain  specified  mining  and  ship- 
ping costs.  The  bill  passed  both  branches  of  the  legislature  but  was 
vetoed  by  the  governor  at  the  close  of  the  session.  In  its  administrative 
features  this  bill  was  substantially  the  same  as  the  one  enacted  into 
law  in  the  session  of  1921,  though  materially  different  in  its  applica- 
tion. 

The  Occupation  Tax  Law 

The  bill  introduced  in  the  1921  session  of  the  legislature  differed 
from  its  predecessors  of  other  sessions  in  at  least  one  important  par- 
ticular— the  tax  imposed  under  it  was  definitely  designated  as  an 
"occupation  tax."    The  full  text  of  the  bill  follows : 

CHAPTER  229— H.  F.  No.  76a 

An  act  providing  for  the  imposition  of  a  tax  upon  personB,  co-partner- 
ships, companies,  joint  stock  companies:  corporations,  and  associations 
however  organized  engaged  in  the  business  of  mining  or  producing  iron  ore 
and  other  ores,  for  enforcing  and  collecting  the  same  and  prescribing  penal- 
ties for  the  violation  thereof. 
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Be  it  enacted  by  tha  Legislature  of  the  State  of  Minnesota: 

Section  1.  Occupation  tax  of  6  per  cent  on  iron  ore.— Brery  person 
engaged  in  tlie  business  of  mining  or  producing  iron  ore  or  other  ores  in 
this  state  shall  pay  to  the  state  of  Minnesota  an  occupation  tax  equal  to 
6  per  cent  of  the  yalnation  of  all  ores  mined  or  produced,  which  said  tax 
shall  be  in  addition  to  all  other  taxes  provided  for  by  law,  said  tax  to  be 
due  and  payable  from  such  person  on  May  1  of  the  year  next  succeeding  the 
calendar  year  covered  by  the  report  thereupon  to  be  filed  as  hereinafter 
provided. 


Sec.  2.  Value  of  ore  How  aeeertalned. — The  valuation  of  iron  ore  or 
other  ores  for  the  purposes  of  determining  the  amount  of  tax  to  be  paid 
under  the  provisions  of  section  1  of  this  act  shall  be  ascertained  by  sub- 
tracting from  the  value  of  such  ore  at  the  place  where  the  same  is  brought 
to  the  surface  of  the  earth,  such  value  to  be  determined  by  the  Minnesota 
tax  commission: 

1.  The  reasonable  cost  of  separating  the  ore  from  the  ore  body,  including 
the  cost  of  hoisting,  elevating*  or  conveying  the  same  to  the  surface  of  the 
earth. 

2.  If  the  ore  is  taken  from  an  open  pit  mine,  an  amount  for  each  ton  of 
ore  mined  or  produced  during  the  year  equal  to  the  cost  of  removing  the 
overburden,  divided  by  the  number  of  tons  of  ore  uncovered,  the  number 
of  tons  of  ore  uncovered  in  each  such  case  to  be  determined  by  the  Minne- 
sota Tax  Commission. 

3.  If  the  ore  is  taken  from  an  underground  mine,  an  amount  for  each  ton 
of  ore  mined  or  produced  during  the  year  equal  to  the  cost  of  sinking  and 
constructing  shafts  and  running  drifts,  divided  by  the  number  of  tons  of 
ore  that  can  be  advantageously  taken  out  through  such  shafts  and  drifts, 
the  number  of  tons  of  ore  that  can  be  advantageously  taken  out  In  each  such 
case  to  be  determined  by  the  Minnesota  Tax  Commission. 

4.  The  amount  of  royalties  paid  on  the  ore  mined  or  produced  during  the 
year. 

6.  A  percentage  ot  the  ad  valorem  taxes  levied  for  said  year  against  the 
realty  in  which  the  ore  Is  deposited  equal  to  the  percentage  that  the  tons 
mined  or  produced  during  such  year  bears  to  the  total  tonnage  in  the  mine. 

6.  The  amount  or  amounts  of  all  the  foregoing  subtractions  shall  be 
ascertained  and  determined  by  the  Minnesota  Tax  Commission. 

Sec.  3.  Mining  companlea  to  report  annually. — ^E^very  person  engaged  in 
such  mining  or  production  of  ores  shall,  on  or  before  the  first  day  of 
February,  1922,  and  annually  thereafter  on  or  before  the  first  day  of  Feb- 
ruary of  each  year,  file  with  said  commission  under  oath  a  correct  report  in 
such  form  and  containing  such  information  as  the  tax  commission  may 
require,  covering  the  preceding  calendar  year. 

Sec.  4.  Tax  eommlselon  to  determine  tax. — Upon  receipt  by  the  Minne- 
sota tax  commission  of  such  report  It  shall  determine  from  such  Information 
as  it  may  possess  or  obtain  whether  the  same  Is  correct  or  otherwise,  and 
if  found  correct,  said  tax  commission  shall,  on  or  before  May  1,  find  and 
determine  therefrom  the  amount  of  tax  due  from  such  person. 

Sec.  5.  Same  when  report  Is  Incorrect. — Upon  receipt  by  the  Minnesota 
tax  commission  of  such  report  It  shall  determine  from  such  Information  as 
It  may  possess  or  obtain  whether  the  same  is  correct  or  otherwise,  and  If 
found  Incorrect,  from  such  information  as  It  may  possess  or  obtain,  It  shall 
find  and  determine  the  amount  of  tax  due  from  such  person. 

Sec.  6.  Procedure  when  no  report  is  fllec^— Penalty  for  failure  to  report-- 
If  any  person,  subject  to  this  act,  shall  fail  to  make  the  report  provided  for 
In  section  3  hereof  at  the  time  and  in  the  manner  therein  provided,  the  tax 


commission  shall  in  such  case,  upon  such  information  aa  it  may  possess  or 
obtain,  ascertain  the  kind  and  amount  of  ore  mined  or  produced,  together 
with  the  valuation  thereof,  and  shall  thereon  find  and  determine  the  amount 
of  the  tax  due  from  such  person,  and  there  shall  be  added  thereto  a  penalty 
for  failure  to  report,  which  penalty  shall  equal  ten  per  cent  of  the  tax 
Imposed  and  bhall  be  treated  as  a  part  thereof. 

Sec.  7.  Determination  by  tax  commiaalon  of  amount  of  tax  ahall  be  prima 
facie  evidence. — ^Findings  and  determination  by  the  Minnesota  tax  commis- 
sion, as  to  the  amount  of  taxes  due  under  the  provisions  of  this  act,  ahaJl  be 
in  all  courts,  for  all  purposes,  prima  fade  evidence  of  the  facts  therein 
stated. 

Sec.  8.  Tax  commission  shali  certify  amount  of  tax  to  state  auditor. — 
The  Minnesota  tax  commission  shall  enter  on  Its  records  the  amount  of 
taxes  found  and  determined  by  it  to  be  due  from  any  person,  as  herein  pro- 
vided, and  on  or  before  May  1  shall  certify  such  amount  to  the  state  auditor; 
who  thereupon  shall  make  his  draft  upon  9uch  person  for  the  amount  of 
taxes  as  thus  certified,  and  place  the  sAme  in  the  hands  of  the  state  treas- 
urer for  collection. 

Sec.  9.  Due  before  June  1st  each  year-^Pefialties  for  non-payntent. — ^In 
case  the  tax  herein  provided  for  is  not  paid  before  the  first  day  of  June  of 
the  year  when  due  and  payable,  a  penalty  of  ten  per  cent  thereof  shjEill 
immediately  accrue,  and  thereafter  one  per  cent  per  month  shall  be  added 
to  such  tax  and  penalty  while  such  tax  remains  unpaid. 

Sec.  10.  State  auditor's  draft  prima  facie  evidence  of  amount  due. — The 
diaft  of  the  state  auditor  for  the  tax  or  tax  and  penalties  imposed  by  the 
foregoing  provisions  of  this  act  shall  be  prima  facie  evidence  in  any  court 
where  proceedings  may  be  brought  for  its  enforcement  that  the  amount 
therein  stated  is  due  the  state  from  the  person  against  whom  the  same  is 
drawn. 

Sec.  11.  Attorney  generai  to  collect  unpaid  drafts. — On  July  1  of  each 
year  the  state  treasurer  shall  deliver  to  the  attorney  general  all  unpaid 
drafts  for  taxes  Imposed  under  this  act,  and  it  shall  be  the  duty  of  the 
attorney  general  to  bring  an  action  thereon  In  the  district  court  of  Ramsey 
County,  or  of  the  county  where  such  ores  are  mined  or  produced,  for  the 
amount  of  such  draft,  together  with  interest,  penalties  and  costs.  The 
judgment  of  tho  court  when  so  obtained  shall  bear  interest  at  the  rate  of 
one  per  cent  per  month  and  be  enforceable  in  the  manner  provided  by  law 
lor  the  enforcement  of  Judgment  obtained  In  civil  actions. 

Sec.  12.  Penalty  for  false  return; — ^Any  person  who  for  the  purpose  of 
evading  the  payment  of  the  tax  hereinbefore  provided,  or  any  part  thereof, 
ninkes  any  false  return  or  report  under  section  3  hereof,  shall  pay  to  the 
state  a  penalty  of  fifty  per  cent  of  the  amount  of  said  tax;  and  any  one  who 
shall  knowingly  make  or  sign  under  oath  any  false  return  of  the  kind  and 
amount  of  ores  produced  therefrom,  and  of  the  value  thereof,  or  who  shall 
knowingly  submit  any  other  false  information  required  by  this  act  shall 
be  deemed  guilty  of  perjury,  and  upon  conviction  thereof  shall  be  punished 
therefor  as  provided  by  law. 

Sec.  13.  Records  of  companies  to  be  open  to  Inspection. — ^AU  books,  way- 
bills. Inventories,  correspondence  and  memoranda  relating  to  or  used  in  the 
transaction  of  the  business  of  anv  pp^non  owning  or  operating  any  such  mine 
cr  mines,  shall  on  demand  by  the  Minnesota  tax  commission  or  its  author- 
ized representatives,  be  open  to  its  inspection  or  examination.  If  any  one 
having  charge,  control  or  possession  of  said  papers  and  books  of  such  person 
shall  neglect  or  refuse  on  demand  of  the  said  tax  commission  or  its  author- 
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ised  repreeenUitlTes  access  to  the  SMpers  and  books  aforesaid,  lie  or  they 
iihall  be  deemed  guilty  of  a  gross  mlsdemeaaor,  and  upon  conviction  thereof 
shall  be  punished  therefor  as  provided  by  law. 

Sec.  14.  Occupation  taxes  to  be  apportioned. — All  occupation  taxes  which 
shall  become  due  and  payable  on  May  1,  11^24,  and  subsequent  thereto,  from 
persons,  co-partnerships*  companies,  joint  stock  companies,  corporations 
and  associations  however  or  for  whatever  purpose  organised,  engaged  in  the 
business  of  mining  or  producing  iron  ore  or  other  ores,  when  collected  shall 
be  apportioned  and  distributed  in  accordance  with  Section  1  A,  of  Article  9  of 
(he  Constitution  of  this  state  in  the  manner  following,  to-wit:  fifty  per 
cent  to  the  State  General  Revenue  Flind,  forty  per  cent  to  the  Permanent 
School  Fund  and  ten  per  cent  to  the  Permanent  University  Fund.  (C.  402, 
Jaws  1923,  supersedes  Sec.  14,  G.  223,  Laws  1921.) 

Sec.  15.  Unconstitutionality  of  one  section  not  to  affect  others. — Should 
the  courts  declare  any  section  or  provision  of  this  act  unconstitutional  or 
unauthorised  or  in  conflict  with  any  other  section  or  provisions  of  this  act, 
then  such  decision  shall  affect  only  the  section  or  provision  declared  to  be 
unconstitutional  or  unauthorised  and  shall  not  affect  any  other  section  or 
part  of  this  act 

Sec.  16.  DellRitionsi.— For  all  purposes  of  this  act  the  word  "person"  shall 
be  construed  to  include  individuals,  co-partnerships,  companies.  Joint  stock 
companies,  corporations,  and  all  associations  however  and  for  whatever 
purpose  organized. 

Sec.  17.  This  act  shall  take  effect  and  be  in  force  from  and  after  its 
passage. 

Approved  April  11,  1921. 


Commission  Restrained  from  Enforcing  the  Law 

The  so-called  occupation  lax  law  (chapter  223,  Laws  of  1921) 
imposing  a  6  per  cent  tax  on  the  business  of  mining  iron  or  other  ores 
in  this  state  was  signed  by  the  governor  and  became  a  law  April  11, 
1921.  The  administrative  features  of  the  law,  however,  did  not  become 
operative  until  January,  1922. 

In  January,  1922,  shortly  after  the  tax  commission  had  called  upon 
mining  companies  for  detailed  reports  of  their  mining  operations  for 
the  year  1921,  certain  mining  corporations  obtained  a  restraining  order 
from  the  federal  court,  enjoining  the  commission  and  certain  other 
state  officials  from  enforcing  the  law.  The  order  which  was  dated 
January  26,  1922,  was  directed  to  each  of  the  three  members  of  the 
lax  commission,  the  attorney  general,  the  state  auditor,  and  the  state 
treasurer,  and  read  as  follows : 

IT  IS  ORDERED  that  a  temporary  restraining  order  be  and  the  same  Is 
hereby  granted  and  that  the  defendants  and  each  of  them,  either  as  indl- 
vldaals  or  as  representaUves  of  the  State  of  Minnesota  be,  and  they  are 
hereby  enjoined,  restrained  and  prohibited,  until  the  liearlng  and  determina- 
tion of  said  motion  for  an  interlocutory  injunction  and  until  the  further 
crder  of  the  Court  herein,  from  acting  under  or  in  pursuance  of  or  from  in 
any  vray  carrying  out  or  enforcing  the  provisions  of  the  Act  of  the  Liegls- 
latnre  of  the  State  of  Minnesota,  being  chapter  223,  of  the  Laws  of  Minne- 


BOta  for  1921  and  entitled  "An  Act  proridins  for  the  imposition  of  a  tax  upon 
persons,  copartnerships,  companies,  joint  stock  companies,  corporations  and 
associations  howover  organised,  engaged  in  the  business  of  mining  or  pro- 
ducing iron  ore  and  other  ores,  for  enforcing  and  collecting  the  same,  and 
prescribing  penalties  for  the  violation  thereof." 

It  will  be  noticed  that  the  restraining  order  was  sweeping  and 
rigid  in  its  provisions.  It  was  not  directed  alone  against  the  computa- 
tion of  the  tax,  nor  against  its  collection,  for  the  amount  of  the  tax 
had  not  been  ascertained  at  that  time,  but  against  the  enforcement  of 
any  of  the  provisions  of  the  law,  or  even  taking  the  preliminary  steps 
leading  up  to  the  determination  of  the  tax.  Its  plain  purpose  was  to 
put  the  law  m  abeyance  until  its  legality  was  tested  and  finally  passed 
on  by  the  court.  In  effect  it  was  a  suspension  of  the  law,  and  during 
its  pendency  neither  the  tax  commission  nor  any  other  official  named 
in  the  order  could  enforce  a  single  one  of  its  provisions.  Even  had 
the  amount  of  the  tax  been  ascertained  prior  to  the  isstiing  of  the 
order,  no  mining  company  could  have  paid  its  tax,  no  matter  how 
desirous  of  doing  so,  for  the  state  treasurer  could  not  have  accepted 
payment  while  the  restraining  order  was  in  effect. 

The  issues  raised  were  promptly  heard  in  the  United  States  district 
court,  the  mining  companies  joining  the  state  in  bringing  on  a  speedy 
hearing.  The  lower  court  found  against  ihe  mining  companies  in  an 
opinion  rendered  May  24,  1922,  the  court  holding  that  the  mining  of 
ore  was  a  business,  apart  and  independent  from  selling  or  transporting 
the  product,  and  that  the  business  of  mining  may  lawfully  be  made 
the  subject  of  an  excise  or  occupation  tax,  citing  StrattorCs  Independ- 
ence V.  Howbert,  231  U.  S.  415 ;  that  the  tax  in  question  was  an  excise 
upon  this  business  and  not  upon  the  ore  or  the  income  from  its  sale, 
and  that  the  method  of  determining  the  tax  was  not  so  inequitable  as 
to  render  it  obnoxious  to  the  uniformity  clause  of  the  state  constitution 
or  violative  of  the  fourteenth  amendment  to  the  federal  constitution. 

An  appeal  was  immediately  taken  to  the  United  States  supreme 
court  by  the  mining  companies.  The  case  was  argued  on  December  6 
and  7,  1922,  and  on  May  7,  1923,  the  supreme  court  handed  dow^n  an 
opinion  affirming  the  findings  of  the  lower  court,  the  mandate  releas- 
ing the  tax  commission  from  the  restraining  order  being  filed  June  26, 
1923.  For  the  full  text  of  the  opinion,  see  Oliver  Iron  Mining  Com- 
pany v.  Lord,  262,  U.  S.  172.  That  the  constitutional  questions  pre- 
sented were  difficult  and  important  is  evidenced  by  the  fact  that  the 
supreme  court  held  the  case  under  consideration  for  more  than  six 
months  before  it  handed  down  an  opinion. 
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Reports  from  Mining  Companies 

On  the  same  day  that  the  mandate  was  filed  releasing  the  tax 
commission  and  other  state  officials  from  the  restraining  order,  blank 
report  forms  were  mailed  to  mining  companies,  calling  upon  them  for 
specific  information  relating  to  their  mining  operations  for  the  yea^ 
1922,  similar  blanks  for  1921  having  been  sent  out  prior  to  the  issuing 
of  the  restrainmg  order. 

Most  of  the  mining  companies  filed  their  reports  as  soon  as  the 
complicated  and  detailed  information  required  could  be  compiled.  It 
is  only  fair  to  say  that  practically  all  of  the  mining  companies  expressed 
their  willingness  to  furnish  the  commission  with  any  other  information 
desired  in  addition  to  that  called  for  in  the  report  forms  that  might  be 
lequired  by  it  in  determining  the  amount  of  taxes  due  the  state.  The 
commission  availed  itself  of  this  offer  as  to  some  items  of  mining 
costs.  With  two  or  three  exceptions,  the  mining  companies  were 
absolutely  frank  and  open  in  every  inquiry  relating  to  their  mining 
operations  for  both  the  years  1921  and  1922,  and  furnished  the  com- 
mission with  much  additional  information  that  greatly  aided  it  in 
properly  computing  the  tax. 

It  was  not  an  easy  task  to  equitably  and  fairly  solve  the  many 
doubtful  questions  that  arose  in  the  determination  of  the  amount  of 
the  tax.  The  administration  of  the  law  is  far  from  simple.  It  is 
complicated  and  indefinite  in  some  of  its  provisions.  In  construing 
the  law,  however,  the  commission  resolved  every  reasonable  doubt  in 
favor  of  the  state.  As  a  result,  there  was  a  wide  diflference  of  opinion 
between  tiie  commission  and  the  mining  companies  as  to  the  amount 
of  tax  due  under  the  law,  but  the  commission  persisted  in  its  own  con- 
struction of  the  law  and  certified  the  taxes  on  that  basis. 

The  following  comparisons  show  how  wide  the  difference  was 
between  the  figures  of  the  mining  companies  and  those  finally  fixed  by 
the  tax  commission.  For  1921  the  mining  companies  reported  gross 
values  at  Lake  Erie  points  of  the  ore  mined  in  that  year  at  $94,616,450; 
the  commission  fixed  gross  values  at  $99,799,747,  a  difference  of 
$5,183,297.  The  mining  companies  reported  the  total  cost  of  all  oper- 
ations, including  overhead  expenses  and  taxes,  at  $75,522,837;  the 
commission  allowed  ^62,494,285  in  deductions,  a  difference  of 
$13,028,552.  Under  the  reports  of  the  mining  companies  the  net  tax- 
able value  of  the  ore  mined  in  1921  was  $19,093,613,  with  a  total  tax 
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of  $1,145,616;  the  commission  fixed  the  net  taxable  value  at  $37,305,462, 
with  a  total  tax  of  $2,238,327,  a  difference  of  $18,211,849  in  net 
taxable  value  and  $1,092,711  in  amount  of  taxes. 

The  difference  between  the  figures  of  the  mining  companies  and 
the  tax  commission  for  1922  was  even  greater  than  in  1921. 
The  gross  values  of  mining  companies  for  that  year  amounted  to 
$136,708,557;  the  commission  computed  gross  values  at  $149,344,704, 
a  difference  of  $12,636,147.  The  mining  companies  reported  a  total 
cost  of  $110,425,412;  the  commission  allowed  $92,001,412  in  deduc- 
tions, a  difference  of  $18,424,000.  Under  the  mining  companies* 
reports  the  net  taxable  value  of  the  ore  was  $26,283,145,  with  a  tax  of 
$1,576,989;  the  commission  fixed  the  net  taxable  value  at  $57,343,292, 
with  a  total  tax  of  $3,440,597,  a  difference  in  net  taxable  value  of 
$31,060,147  and  $1,863,608  in  amount  of  taxes. 

The  total  difference  for  the  two  years  in  tlie  figures  of  net  taxable 
values  of  mining  companies  and  the  tax  commission  amounted  to 
$49,271,996,  with  a  difference  in  taxes  of  $2,956,319. 

Petitions  for  ReductionB  in  Occupation  Taxes  and  Abatement  of 
Penalties 

Shortly  after  the  taxes  were  certified  to  the  state  auditor  and  state 
treasurer,  the  mining  companies  filed  petitions  with  the  commission 
requesting  reductions  in  taxable  values  of  more  than  $10,000,000  and 
aggregating  more  than  $600,000  in  taxes.  They  also  asked  for  the 
abatement  of  penalties  attempted  to  be  imposed  under  the  law.  The 
principal  all^;ations  of  the  petitioners  were  that  the  published  Lake 
Erie  base  values,  which  had  been  used  by  the  commission,  were  higher 
than  the  actual  prices  for  which  the  ore  sold ;  that  large  quantities  of 
ore  were  sold  on  long  time  contracts  at  much  less  than  the  published 
market  price,  and  payments  made  therefor  in  monthly  installments 
extending  over  the  twelve  months'  period ;  that  no  allowance  had  been 
made  for  excess  silica  which  reduces  the  value  of  ore;  that  proper 
allowance  had  not  been  made  for  depreciation  of  plant  and  equipment ; 
that  a  loss  on  one  mine  had  not  been  offset  against  the  profit  of  another 
mine  operated  by  the  same  company ;  that  no  allowance  had  been  made 
for  actual  commissions  paid  for  selling  the  ore,  for  cargo  analysis,  or 
for  personal  property  taxes  paid  on  stockpiles  and  movable  mine  eqtiip- 
mcnt  assessed  as  personal  property ;  that  penalties  could  not  be  imposed 
under  the  law  and  decisions  of  the  couiis  until  the  amount  of  the  tax 

12 


had  been  ascertained  and  an  opportuni^*  to  pay  the  same  given  the  tax- 
payer. It  was  while  the  courts  had  the  case  under  consideration  that 
all  of  the  penalties  for  failure  to  report  or  to  pay  the  tax,  accrued. 
Tlie  evidence  presented  to  the  commission  shows  conclusively  that  the 
contesting  companies  did  nothing  to  delay  the  litigation,  but,  on  the 
contrary,  aided  in  every  legitimate  way  to  secure  a  prompt  decision. 

Twt>  general  hearings  were  held  covering  the  matters  complained 
of  in  the  different  petitions.  After  a  full  discussion  and  careful  con* 
sideration  of  the  allegations,  the  commission  denied  the  requests  for 
reducticm  in  taxes,  except  in  the  case  of  six  companies,  in  which  small 
reductions  were  made  to  correct  manifest  errors  in  the  reports  of  tlie 
companies  or  in  the  computation  of  the  tax.  The  commission,  how- 
ever, did  abate  the  penalties  and  substituted  therefor  an  interest  chaise 
at  the  legal  rate  of  6  per  cent  per  annum  from  the  time  the  taxes  were 
due  until  the  same  were  paid. 

Some  criticism  has  been  directed  against  the  commission  because 
of  the  abatement  of  penalties  and  the  substitution  of  an  interest  charge 
of  6  per  cent  tlierefor.  Most  of  the  criticism,  however,  has  come  from 
people  who  were  either  unfamiliar  with  the  facts  or  uninformed  as  to 
court  decisions  in  similar  cases.  The  commission  gave  the  question  of 
penalties  long  and  careful  consideration,  and  after  an  exhaustive  exam- 
ination of  court  decisions,  it  arrived  at  the  conclusion  that  under 
existing  circtunstances  penalties  could  not  be  enforced  in  the  courts. 
However,  exercising  the  powers  of  a  court  of  equity  vested  in  it  in 
such  matters,  it  dctennined  that  in  equity  mining  companies  should  pay 
interest  at  legal  rates  covering  the  entire  time  payment  of  the  taxes 
had  been  withheld.  The  following  recital  of  the  facts  connected  with 
the  law,  and  the  reasons  upon  which  {the  final  action  of  the  commission 
as  to  penalties  was  based,  may  aid  in  a  clearer  understanding  of  the 
situation. 

The  classified  assessment  law,  section  1989,  General  Statutes  1913, 
provides  that  iron  ore  shall  be  assessed  at  50  per  cent  of  its  true  and 
full  value;  city  and  village  real  estate  at  40  per  cent  of  its  true  and 
full  value,  and  farm  lands  at  33^  per  cent  of  their  true  and  full  value. 
Thus  iron  ore  is  assessed  25  per  cent  higher  than  city  and  village  real 
estate  and  50  per  cent  higher  than  farm  lands.  Because  of  this  dis- 
crimination, and  for  other  reasons  set  forth  in  their  complaints,  the 
mining  companies  claimed  that  the  imposition  of  an  occupation  tax 
in  addition  to  an  ad  valorem  tax,  already  upon  a  basis  much  higher 
than  was  imposed  upon  any  other  class  of  property,  was  both  unjust 
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and  unconstitutional,  and  in  this  belief  carried  the  matter  to  the  courts. 
This  law  involved  a  new  and  radical  departure  from  existing  methods 
of  taxation  and  there  was  nothing  unwarranted  or  reprehensiUe  in 
appealing  to  the  courts.  It  was  the  natural  and  logical  thing  to  do, 
and  was  expected  by  everybody  acquainted  with  the  matter.  It  is 
fair  to  presume  that  if  an  occupation  tax  in  addition  to  the  ad  valorem 
tax  had  been  imposed  upon  the  business  of  farming,  the  farmers  of  the 
st.ite  would  have  felt  warranted  in  taking  Ihc  matter  to  the  courts 
before  submitting  to  it,  and  no  one  could  have  rightfully  blamed  them. 

Section  3  of  the  occupation  tax  law  provides  that  the  mining  com- 
panies shall  furnish  the  tax  commission  with  correct  reports  in  such 
form,  and  containing  such  information  as  the  commission  may  require 
concerning  the  preceding  calendar  year,  and  from  these  reports,  and 
from  such  other  information  as  the  commission  may  have  or  obtain, 
it  is  the  dutv  of  the  commission  to  determine  the  value  of  the  ore  at 
the  mouth  of  each  mine  and  from  the  value  so  determined,  to  calculate 
the  amount  of  taxes  due  from  each  company.  A  failure  on  the  part  of 
any  company  to  make  the  report  on  or  before  February  1  in  each  year, 
if  called  upon  by  the  commission  to  do  so,  entails  a  penalty  of  10  per 
cent  of  the  tax  determined  to  be  due  from  the  offending  company.  But 
with  the  hands  of  the  commssion  tied  by  the  court  it  was  impossible  in 
1922  for  it  to  call  for  these  reports  and  therefore  impossible  for  the 
mining  companies  to  make  them.  Can  it  be  possible  that  any  court 
would  exact  penalties  under  such  circumstances,  or  if  it  did,  that 
any  appellate  court  would  sustain  its  decision?  Such  a  decision  would 
be  a  travesty  on  justice. 

The  law  also  provides  that  in  case  the  tax  is  not  paid  by  June  1  in 
the  year  when  due  and  payable,  an  additional  penalty  of  10  per  cent 
shall  be  assessed  and  thereafter  one  per  cent  per  month  shall  be  added 
until  the  tax  is  paid.  But  because  of  the  order  of  the  court,  the  tax 
commission  was  unable  to  determine  the  amount  of  taxes  due,  or  to 
certify  them  to  the  state  auditor  until  after  June  1,  1923,  and  after  all 
of  the  penalties  had  accrued,  and  it  was  of  course  impossible  for  any  of 
the  mining  companies  to  pay  until  the  amount  of  their  tax  was  deter- 
mined and  certified.  To  add  a  penalty  under  such  circumstances  would 
be  to  penalize  a  taxpayer  for  failure  to  do  an  impossible  thing,  and  it 
is  inconceivable  that  any  court  would  uphold  penalties  imposed  under 
such  circumstances.  Such  a  decision  would  be  so  palpably  unjust  as 
to  shock  the  moral  sense  of  all  fair-minded  men. 
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It  has  been  said  that  the  tax  commission  should  have  left  the  deci- 
sion of  these  matters  to  the  court.  But  sudi  statement  is  probably 
made  in  ignorance  of  the  fact  that  the  l^slature  has  made  the  tax 
commissicm  a  court  to  determine  just  such  quesl&ons.  Section  1978, 
General  Statutes  of  1913,  provides,  among  other  things,  that  the  tax 
commission  "Shall  hear  and  determine  all  ma^tters  of  grievance  relating 
to  taxation;"  and  the  supreme  court  has  held  that  this  statute  means 
exactly  what  it  says  and  that  in  matters  of  this  kind  its  jurisdiction  is 
even  greater  than  any  of  the  courts.  Failure  on  the  part  of  the  tax 
commission  to  act  on  the  merits  of  the  abatement  applications  would 
have  been  a  clear  case  of  shirking  its  duties  and  responsibilities,  and 
this  it  has  never  done.  If  the  mining  companies  in  this  case  did  not 
present  a  fair  showing  that  justice  and  equity  required  an  abatement 
of  penalties  it  would  be  hard  to  imagine  such  a  case.  The  commission 
believes  that  the  same  kind  of  justice  should  be  meted  out  to  a  mining 
company  that  is  accorded  to  a  farmer  or  a  merchant,  or  to  any  other 
taxpayer.  But  however  this  may  be,  if  these  matters  had  been  con- 
sidered by  the  commission  from  the  narrow  legal  standpoint  alone,  and 
without  any  reference  to  the  questions  of  equity  and  justice  involved, 
the  result  would  have  been  the  same.  The  great  weight  of  judicial 
opinion  in  both  state  and  federal  courts  is  against  the  imposition  of 
penalties  in  cases  similar  to  this,  and  the  courts  of  last  resort  abotmd 
in  decisions  holding  that  the  attempt  to  impose  penalties  under  such 
circumstances  is  illegal  and  void. 

With  little,  if  any,  chance,  therefore,  of  upholding  the  penalties 
provided  in  the  law  under  the  circumstances  existing  in  these  cases  the 
commission  decided,  nevertheless,  that  it  would  by  its  order  compel  the 
companies,  as  a  condition  to  the  allowance  of  any  part  of  their  peti- 
tions, to  pay  interest  to  the  state  at  the  rate  of  six  per  cent  from  the 
time  the  tax  was  due  and  payable  tmtil  the  same  was  paid ;  and  in  case 
of  failure  or  refusal  to  comply  with  this  order,  that  their  applications 
should  stand  as  rejected.  The  commission  felt  that  inasmuch  as  the 
state  had  been  deprived  of  the  use  of  the  money  due  in  taxes  while  the 
mining  companies  had  had  the  use  of  it,  that  it  was  only  equitable  and 
just  that  they  should  pay  interest  at  the  current  legal  rate.  By  this 
decision  the  state  lost  nothing,  and  the  mining  companies  gained  noth- 
ing by  the  delay  due  to  the  suits.  No  other  court  would  have  been 
authorized  by  law  to  make  such  an  order,  and  if  the  matter  were  taken 
to  another  court  and  the  penalties  held  to  be  unlawful,  it  could  not 
have  exacted  inters  t  as  the  commission  did.    It  is  as  sure  as  anything 
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unprovable  can  be  that  no  company  would  have  paid  penalties  under 
the  circumstances  existing  in  this  case  unless  compelled  to  do  so  by  the 
court  of  last  resort,  while  on  the  other  hand  the  payment  of  interest 
was  practically  assured,  for  no  company  could  afford  to  contest  an 
order  requiring  such  pa3rment  because  it  is  so  manifestly  just. 

There  is  still  another  phase  of  the  situation  that  should  be  kept  in 
mind  in  connection  with  the  settlement  and  payment  of  the  taxes  on 
the  basis  of  the  tax  commission's  findings.  As  already  stated,  every 
reasonable  doubt  was  resolved  in  favor  of  the  state  in  computing  the 
tax.  This  policy  resulted  in  greatly  increasing  the  amount  of  the  tax 
over  the  figures  submitted  by  mining  companies.  If,  in  addition  to 
this  increased  amount,  the  commission  had  attempted  to  impose  penal- 
ties, long  and  expensive  litigation  of  doubtful  outcome  would  have 
resulted.  It  is  almost  inconceivable  to  think  that  in  computing  a  tax 
of  several  million  dollars  that  was  necessarily  based  as  a  starting  point 
on  arbitrary  values,  and  involving  the  exclusion  or  inclusion  of  certain 
expenses  inctu'red  by  mining  companies  in  the  mining,  transporting  and 
marketing  of  the  ore,  or  in  its  amstruction  of  the  phrase  in  section  2  of 
the  law  "the  reasonable  cost  of  separating  the  ore  from  the  ore  body," 
the  commission  had  made  no  errors.  The  inclusion  by  the  courts  of 
any  item  of  mining  cost  that  had  been  excluded  by  the  commission 
would  not  only  have  resulted  in  a  reduction  in  the  amount  of  the  tax, 
but  would  have  relieved  the  contesting  companies  of  all  penalties  and 
interest  for  failure  to  pay,  while  at  the  same  time,  the  state  would  not 
only  have  lost  the  interest,  but  would  have  been  deprived  of  the  use 
of  the  money  for  an  indefinite  period  while  the  litigation  was  pending. 

But  regardless  of  this  possibility,  the  commission  felt  that  in  view 
of.  the  many  court  decisions  holding  penalties  in  such  cases  to  be 
illegal  and  unen  forcible,  the  state  vi'ould  be  tiae  gainer  by  several  hun- 
dred  thousand  dollars  by  accepting  the  original  tax  with  interest  at  6 
per  cent.  Forty  of  the  forty-three  companies  subject  to  the  tax  at 
once  complied  with  the  commission's  findings,  and  thus  the  state 
treasury  was  immediately  enriched  more  than  $5,500,000  by  payment  of 
the  amount  of  tax  so  fixed  by  the  commission,  with  an  immediate  addi- 
tional payment  of  approximately  $275,000  in  interest  charges,  and  this, 
too,  at  a  time  when  there  was  pressing  need  for  the  money. 

These  are  the  reasons  in  brief  that  prompted  the  tax  commission 
to  abate  the  penalties.  It  has  no  apolo^es  to  make  for  its  conclusions. 
It  believes  they  were  both  legally  and  morally  sound.    It  believes  that 
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every  legitimate  and  equitable  interest  of  the  state  was  fully  protected, 
and  that  by  its  findings,  the  state  received  more  money  than  it  would 
have  received  at  the  end  of  prolonged  and  expensive  litigation. 

The  Computation  of  the  Tax 

As  already  stated  in  an  earlier  part  of  this  chapter,  the  administra- 
tion of  the  so-calied  occupation  tax  law  is  far  from  simple.  Among 
other  things,  the  law  provides  that  the  tax  shall  be  measured  by  the 
value  of  the  ore  at  the  place  where  it  is  brought  to  the  surface  of  the 
earth,  less  certain  specified  deductions.  But  in  trade  practice  there  is 
no  recognized  market  value  of  ore  at  the  mouth  of  the  mine,  nearly 
:^l\  iron  ore  being  sold  for  delivery  at  Lake  Erie  points.  It  was  therefore 
necessary  for  the  tax  commission  to  follow  the  ore  to  the  place  of  its 
principal  sale,  and  there  ascertain  its  market  value,  and  then  work  back 
to  the  mouth  of  the  mine  to  determine  its  value  "at  the  place  where  it 
was  brought  to  the  surface  of  the  eaith,"  To  carry  out  this  plan, 
the  conmiission  adopted  as  basic  values  what  is  known  in  trade  prac- 
tice as  the  Lake  Erie  base  prices  of  standard  ores,  fixed  annually,  usu- 
ally by  early  spring  sales  of  ore,  and  generally  regarded  by  the  trade 
as  bring  fairly  representative  of  actual  market  values. 

Having  adopted  Lake  Erie  published  prices  as  basic  values  for  the 
computation  of  the  tax,  the  commission  prepared  and  mailed  to  each 
mining  company  blank  forms  upon  which  to  make  verified  reports, 
setting  out  in  detail,  among  other  things,  the  cost  of  developing  the  ore 
body,  showing  the  development  cost  of  open  pit  and  undei^ground 
mines  separately,  the  tonnage  made  available  for  shipment  by  develop- 
ment work,  the  quantity  and  grade  of  ore  mined  each  year,  the  cost  of 
mining,  beneficiating,  and  shipping  the  ore  to  the  place  of  sale,  its 
market  value  at  Lake  Erie  points,  together  with  much  other  detailed 
information  which  seemed  necessary  for  the  proper  determination  of 
development,  mining  and  shipping  costs,  as  well  as  the  valuation  of  the 
ore  mined  during  the  year. 

These  reports  were  carefully  examined  and  compared,  and,  in  many 
cases,  checked  with  information  previously  compiled  by  the  ccwnmis- 
sion.  Where  unusually  high  development  or  mining  costs  were  shown, 
additional  information,  either  by  letter  or  personal  conference,  was 
required  from  the  reporting  company.  Many  claims  for  the  inclusion 
of  certain  expenses  in  the  amount  deducted  from  the  selling  value  of 
the  ore  were  disallowed,  because  in  the  opinion  of  the  commission,  they 
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were  not  of  a  character  that  brought  them  within  the  purview  of  the 
law.  In  every  case  of  reasonable  doubt  they  were  excluded  from 
deductions.  While  some  of  them  were  close  to  the  border  line,  it  is 
felt  that  in  excluding  them,  the  commission  was  correctly  interpreting 
Ihe  intent  of  the  legislature  as  expressed  in  the  law  itself. 

The  Tax  Yield 

■ 

The  tax  as  finally  computed  and  certified  by  the  tax  commission 
was  considerably  larger  than  the  anticipated  yield  when  the  law  was 
enacted.  This  was  due  in  part  at  least  to  the  policy  of  the  commission 
of  construing  every  reasonable  doubt  in  favor  of  the  state  in  computing 
the  amount  of  the  tax.  For  the  vear  1921  the  tax  certified  to  the  state 
auditor  and  state  treasurer  amoimted  to  the  sum  of  $2,238,327.73 ;  for 
1922  to  $3,440,597.54,  and  for  1923  to  $6,126,443.18,  a  total  for  the 
three  years  of  $11,805,368.45. 

Perhaps  it  should  be  noted  that  mining  activity  was  unusually  quiet 
in  1921,  only  17,253,970  tons  being  mined  subject  to  the  tax  in  that 
year.  This  was  the  smallest  tonnage  mined  in  any  single  year  since 
1904.  There  was  a  considerable  increase  in  mining  activity  in  1922, 
the  tonnage  mined  in  that  year  being  28,606,530  tons.  In  1923  the 
lonnage  mined  increased  to  44,637,657  tons,  the  largest  quantity  mined 
in  any  single  year,  except  in  the  years  1916  and  1917.  While  the  ton- 
nage mined  in  1924  has  not  yet  been  reported,  it  will  probably  not 
exceed  the  tonnage  mined  in  1922. 

Statement  Showing  Quantity  of  Ore  Mined,  Gross  Value  of  Same,  Amount 
of  Deductions  for  Mining  and  Shipping  Costs,  Net  Taxable  Value,  and 
Taxes  for  Each  of  the  Years  1921,  1922  and  1923. 

1921.  1922.  1923. 

Tons  mined  subject  to  tax    17»253,970  28,606.530  44,637,667 
Gross    value    Lake    E^rle 

point<»    199,799,747.45  1149,334,695.23  1260,339,623.95 

Transportation  costs 35,032,634.77  50,944,792.88  85,952,732.95 

Value  at  mouth  of  mine. .     64,767,112.68  98,389,902.35  164,386.891.00 

Statutory  Deductions: 

Development  costs 3,566,720.63  7,064,587.70  10,996,565.88 

Mining  costs 15,380,845.46  19,780,076.72  32.042,383.91 

Royalties    8,178.803.87  13,673,922.90  18.375,618.41 

Ad  valorem  taxes 335,280.56  528,022.36  864,944.76 

Total  statutory  deductions     27,461.650.52  41,046,609.68  62.279,502.96 

Net  taxable  value  of  ore.     37,305,462.16  57,343.292.67  102,107,388.04 

Taxes  at  6  per  cent 2,238,327.73  3,440,597.64  6,126,443.18 
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statement  Showing  Averages  Ptr  Ton  of  Ore  Values  and  Mining  and  Other 
CoBts  for  the  years  1821,  1922  and  1923. 

Per  Ton  1921.  1922.  1923. 

Gross  value  Lake  Ejrie  points $5,784  $5,229  |5.608 

Transportation  costs 2.030  1.781  1.926 

Value  at  mouth  of  mine 3.754  3.439  3.682 

Statutory  Deductione: 

Development  costs 207  .247  .246 

Mining  costs 892  .691  .718 

Royalties   474  .478  .412 

Ad  valorem  taxes 019  .018  .019 

Total  statutory  deductions 1.592  1.434  1.395 

Net  taxable  value 2.162  2.005  2.287 

Average  occupation  tax 130  .120  .137 

The  Tax  Burden  Measured  by  the  Ore  Mined 

In  any  consideration  of  the  fairness  of  the  rate  of  taxation  imposed 
under  the  occupation  tax  law,  it  should  be  borne  in  mind  that  this  is  a 
super  or  extra  tax,  as  mining  property  is  also  subject  to  the  general  ad 
valorem  tax,  iron  ore  being  taxable  at  50  per  cent  of  its  full  value. 
Then,  too,  it  should  also  be  remembered  that  the  occupation  tax  is  not 
measured  by  the  net  value  of  the  ore  mined,  but  on  a  percentage  of  net 
value.  Based  on  the  expense  reports  of  mining  companies,  the  deduc- 
tions allowed  represent  approximately  83  per  cent  of  total  expenses, 
exclusive  of  interest  on  investment  or  depletion  of  capital.  This  would 
make  the  tax  of  6  per  cent  imposed  on  partial  net  value  equivalent  to  a 
tax  of  nearly  7i  per  cent  on  net  value. 

In  1921  the  total  of  ad  valorem  taxes,  state  and  local,  imposed  on 
mining  property  amounted  to  $18,185,156.  If  to  this  should  be  added 
the  occupation  tax  of  $2,238,327,  we  get  a  total  tax  obligation  for  that 
year  of  $20,423,483.  This  would  be  equivalent  to  an  average  tax  of 
$1.18  on  each  ton  of  ore  mined  in  tliat  year,  and  would  represent  a 
tax  equal  to  54i  per  cent  of  net  value  for  occupation  tax  purposes,  and 
65J  per  cent  of  actual  net  value  of  the  ore  mined. 

In  1922  the  ad  valorem  taxes  amounted  to  $18,411,500,  and  occu- 
pation taxes  to  $3,440,597,  a  total  of  $21,852,097.  This  is  equivalent 
to  an  average  tax  of  76i  cents  per  ton  of  ore  mined  in  that  year,  and 
represents  a  tax  equal  to  38  per  cent  of  occupational  tax  value,  and  46 
pci  cent  of  net  value. 

In  1923  ad  valorem  taxes  were  $19,655,268,  occupation  taxes 
§6,126,443,  and  royalty  taxes  $1,007,085,  a  total  of  $26,788,796,  which 
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would  be  equal  to  an  average  tax  of  a  little  over  60  cents  on  each  ton 
of  ore  mined  in  that  year  or,  261  per  cent  of  occupational  tax  value, 
and  31^  per  cent  of  net  value. 

It  will  be  noted  from  the  above  computations  that  the  lax  per  ton 
decreases  as  the  tonnage  mined  increases.  This  is  largely  due  to  the 
fact  that  m  these  computations  all  taxes  are  charged  to  the  tonnage 
mined,  and  of  course  as  the  tonnage  mined  increases  the  average  tax 
per  ton  decreases  because  of  the  larger  tonnage  over  which  the  tax  is 
spread.  The  computations  show  quite  conclusively  that  the  mining 
industry  is  not  lightly  taxed  in  this  state. 

Elxamination  of  Books  of  Mining  Companies 

While  the  tax  commission  has  no  reason  to  think  that  the  reports 
made  to  it  by  mining  companies  were  intentionally  inaccurate  or  mis- 
leading, nevertheless  it  felt  that  such  reports  should  be  carefully 
checked  and  verified  by  an  examination  of  the  books  of  each  mining 
company,  with  particular  scrutiny  of  the  items  charged  to  development 
and  mining  costs,  to  see  that  no  items  of  expense  not  fairly  a  part  of 
deductible  costs  had  been  included  in  deductions  from  the  value  of  the 
ore  at  the  mouth  of  the  mine.  For  this  purpose  it  has  for  the  past 
few  weeks  had  a  corps  of  accountants  checking  the  books  of  the 
respective  mining  companies,  and  hopes  to  continue  the  work  until  the 
books  of  all  operating  companies  have  been  checked  and  the  reports 
duly  verified.  This  work  is  being  done  by  the  regular  office  force  of 
the  commission,  with  the  assistance  of  one  additional  employe. 

Suggested  Changes  in  the  Law 

While  the  commission  has  endeavored,  as  nearly  as  it  could,  to 
interpret  the  occupation  tax  law  in  the  spirit  of  its  authors,  it  fully 
realizes  that  in  some  of  its  provisions  the  intent  of  the  law  is  capable  of 
more  than  one  construction.  When  any  provision  of  a  tax  law  is 
open  to  more  than  one  construction,  it  not  only  leads  to  continual  dis- 
pute between  the  taxpayer  and  the  state,  but  not  infrequently  to 
expensive  litigation.  This  situation  should  be  avoided  whenever 
possible. 

It  would  greatly  simplify  the  administration  of  the  law  if  the 
base  value  upon  which  the  tax  was  to  be  computed  was  definitely  fixed 
in  the  law.    This  could  be  done  by  fixing  the  base  value  of  ore  for  ptir- 
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poses  of  taxation  at  a  definite  amount  for  each  unit  of  iron  contained 
in  the  ore,  due  allowance  being  made  for  certain  other  elements  in  the 
ore  that  affect  selling  values. 

In  order  that  the  tax  may  continue  to  be  fairly  uniform,  measured 
by  the  net  or  semi-net  value  of  the  ore  mined,  the  present  statutory 
deductions  should  be  continued,  except  that  some  of  the  present  deduc- 
tion provisions  covering  the  cost  of  developing  the  ore  body,  as  well  as 
tiie  cost  of  mining  the  ore,  should  be  clarified  and  made  more  definite. 
For  instance,  the  phrase  in  Section  2  of  the  present  law,  "the  reasonable 
cost  of  separating  the  ore  from  the  ore  body"  as  an  item  of  deduction 
may  mean  only  the  labor  costs  of  such  separation,  or  it  may  mean 
labor  costs  and  all  overhead  outlays,  including  salaries  and  expenses  of 
otHcers,  engineers,  and  superintendents,  regardless  of  where  such 
officials  may  function.  This  provision  should  be  amended  and  the 
items  to  be  included  in  such  expense  definitely  stated. 

It  is  the  purpose  of  the  tax  commission  to  prepare  and  present  to 
the  legislature  for  its  consideration  at  the  forthoMning  session,  a  bill 
embodying  the  forgoing  and  certain  other  proposed  amendments  to  the 
present  statute  in  the  interest  of  clarity  and  definiteness  in  the  appli- 
cation of  the  law,  and  for  the  further  purpose  of  avoiding,  so  far  as 
reasonably  possible,  future  litigation  arising  from  different  construc- 
tions placed  on  the  same  provision  of  law. 
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CHAPTER  VII 
ROYALTY  TAXES 

Complement  to  Occupation  Tax 

Chapter  226,  Laws  of  1923,  known  as  the  "Royalty  Tax  Law,"  the 
full  text  of  which  will  be  found  at  page  24  of  this  report,  was  enacted 
as  a  complement  to  chapter  223,  Laws  of  1921,  known  as  the  "Occu- 
pation Tax  Law."*  A  bill  providing  for  a  royalty  tax  similar  in  all 
i*cspects  to  the  tax  provided  for  in  chapter  226,  except  that  the  rate 
of  the  tax  was  five  per  cent  instead  of  six,  as  in  chapter  226,  passed 
the  house  in  1921  but  was  defeated  in  the  senate  bv  a  vote  of  28  for 
to  34  against. 

Justification  of  the  Tax 

The  "Occupation  Tax  Law"  provides  for  a  tax  equal  to  six  per 
cent  of  the  valuation  of  all  ore  mined  or  produced  in  Minnesota.  The 
law  further  provides  that  the  taxable  value  of  ore  mined  shall  be 
determined  by  subtracting  from  the  ore  at  the  place  where  it  is  brought 
to  the  surface  of  the  earth,  among  other  things,  "the  amount  of  royal- 
ties paid  on  the  amount  of  ore  mined  during  the  year  on  which  the  tax 
is  based."  Royalty  as  defined  in  the  "Royalty  Tax  Law"  is  the  amount 
in  money  or  value  of  property  received  by  any  person  for  permission 
to  explore,  mine,  or  take  out  ore  from  mineral  properties ;  and  in  most 
cases  comes  as  near  to  being  net  profit  as  any  kind  of  income.  More- 
over it  is  a  profit  derived  from  the  same  ore  upon  which  the  mine 
operator  is  required  to  pay  an  occupation  tax  of  six  per  cent,  and  it 
>ecmcd  to  those  who  sponsored  the  law  that  it  was  only  fair  in  these 
circumstances  that  the  recipients  of  royalty,  who  take  little  or  no  risk 
in  the  mining  of  the  ore,  should  be  subjected  to  substantially  the  same 
tax  as  is  imposed  upon  those  who  put  in  all  of  the  capital  to  develop 
and  operate  the  mines  and  assume  practically  all  of  the  risks.  In  fact, 
it  is  much  easier  to  justify  a  royalty  tax  on  moral  and  economic 
grounds  than  it  is  an  occupation  tax;  but  whether  it  will  stand  the 
legal  tests  as  well,  remains  to  be  seen. 


*  See  page  6  of  this  report  for  full  text  of  Occupation  Tax  Law. 
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Reports  Required  from  Lessees  and  Lessors 

In  order  to  obtain  the  information  necessary  to  compute  the  tax 
the  commission  prepared  and  mailed  to  each  person  and  company  pay- 
ing royalty  for  permission  to  explore,  mine  or  take  out  ore  from  prop- 
erties in  this  state,  blank  forms  upon  which  they  were  requested  to 
make  verified  reports  setting  forth  in  detail:  (1)  the  name  of  each 
person  to  whom  they  paid  royalty  during  the  year  ending  December  31, 
1923;  (2)  the  post  office  address  of  each  such  person;  (3)  the  descrip- 
tion of  each  tract  of  land  from  which  ore  on  which  royalty  was  paid 
was  taken ;  (4)  the  terms  of  the  lease  under  which  each  of  said  tracts 
was  mined;  (5)  the  ntmiber  of  tons  mined  from  each  of  said  tracts, 
and  (6)  the  amount  of  royalty  paid  on  each  of  the  tracts  separately. 
i\nd  the  recipients  of  royalty  were  required  to  file  with  the  commis- 
sion not  later  than  Fd>ruary  1,  1924,  on  blank  forms  which  were 
mailed  to  each  of  them,  verified  reports  setting  forth  in  detail:  (1) 
the  names  of  the  person  or  persons  frcnn  whom  "royalty"  was  received 
during  the  year  ending  December  31,  1923;  (2)  the  post  office  address 
of  each  of  such  persons;  (3)  the  description  of  each  tract  of  land  from 
which  ore  was  taken  on  which  royalty  was  received;  (4)  the  number 
of  tons  of  ore  mined  from  each  of  such  tracts;  (5)  the  royalty  rate 
per  ton  for  each  tract;  (6)  minimtmi  royalty  received;  (7)  gross 
amount  of  royalty  received  during  the  calendar  year  ending  Decembei 
31, 1923;  (8)  amount  of  royalty  paid  by  recipient  during  the  year  1923 
to  sublessors  or  other  persons  owning  a  leasehold  interest,  together  with 
their  names,  post  office  addresses,  and  the  amount  paid  to  each;  and 
(9)  the  net  amount  of  royalty  received  by  the  recipient  during  the 
calendar  year  1923. 

Amount  of  Royalty  Reported 

In  response  to  our  request  directed  to  persons  and  companies  pay- 
ing royalty  we  received  107  reports  showing  royalty  paid  during  the 
calendar  year  1923  amounting  to  $16,409,042.85,  and  in  response  to 
our  request  for  reports  from  persons  receiving  royalty  there  were  filed 
with  the  commission  352  reports  showing  that  there  was  received  dur- 
ing the  year,  royally  to  the  amount  of  $15,409,287.03.  The  discrepancy 
in  the  amounts  reported  by  these  different  groups  is  due. in  part  to  the 
fact  that  145  persons  receiving  royalty  failed  to  report,  and  in  part  to 
a  difference  of  opinion  between  certain  lessors  and  lessees  as  to 
whether  certain  payments  were  in  fact  royalty  within  the  meaning  of 
the  law. 
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Validity  of  Law  Being  Contested 

Twenty-nine  recipients  of  royalty  are  contesting  the  validity  ol 
the  law  in  the  courts,  and  as  to  all  of  these  litigants  the  commission 
has  been  enjoined  by  the  court  from  taking  any  steps  to  enforce  the 
law  during  the  pendency  of  the  suits.  The  cases  were  all  tried 
together  in  the  United  States  district  court  before  Judge  Cant,  but  up 
to  the  time  this  chapter  went  to  press  no  decision  had  been  handed 
dowzL 

Amount  of  Taxes  Certified  in  1924 

The  total  amount  of  taxes  certified  by  the  Commission  to  the  state 
auditor  as  due  and  payable  June  1,  1924,  under  the  provisions  of  the 
law  is  $788,921.43;  and  there  was  also  certified  for  failure  to  report 
within  the  time  fixed  in  the  law,  penalties  amounting  to  $2,227.37.  Of 
the  amotmt  so  certified,  $354,116.68  has  already  been  paid  and 
$434,804.75  is  delinquent. 

Rojralty  Tbx  as  Revenue  Producer 

It  is  conservatively  estimated  that  the  tax  due  from  the  29  litigants 
amounts  to  fully  $216,480.81,  and  if  this  amount  and  all  of  tlie  otlier 
delinquent  taxes  are  ultimately  collected  the  revenue  derived  from 
the  tax  based  on  royalties  received  in  1923  will  amount  to  fully 
$1,007,085.47.  This  is  more  than  we  estimated  the  average  annual 
receipts  from  the  tax  would  be  when  the  measure  was  being  consid- 
ered by  the  legislature,  but  in  considering  these  figures  it  should  be 
lemembered  that  the  year  1923  was  a  banner  year  in  the  mining  indus- 
try and  the  amount  of  royalty  received  during  that  year,  upon  which 
the  1924  tax  is  based,  is  nearly  twice  as  much  as  was  received  in  1922 
or  1924.  It  is  evident,  however,  from  these  figures  that,  if  the  law  is 
finally  upheld  by  the  courts,  the  royalty  tax  may  be  safely  depended 
upon  to  produce  each  year  a  very  substantial  amount  of  revenue. 

•-ROYALTY  TAX   LAW 

BEING  CHAPTER  226,  LAWS  OF  1923 

An  act  proYldins  for  tlie  levy  and  collection  of  a  tax  on  royalty  received  by 
the  owner  of  any  risht,  title  or  interest  in  land  situate  in  this  state  for 
permission  to  explore,  mine,  take  out  and  remove  ore  from  the  same. 

Be  it  enacted  by  the  Legislature  of  the  State  of  MinnesotA: 

Section  1.    Tax  on  iron  ore  royalties-^Rate. — There  shall  be  levied  and 
collected  upon  all  royalty  received  during  the  year  ending  December  31, 
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1923,  and  upon  all  royalty  received  during  each  calendar  year  tkeraafier, 
for  permission  to  explore,  mine,  take  out  and  remove  ore  from  land  in  this 
state,  a  tax  of  alx  (6)  per  cent. 

Sec«  2.  Deflnitlont.— For  all  purposes  of  this  act  the  word  "royalty^ 
shall  be  construed  to  mean  the  amount  in  money  or  value  of  property 
received  by  any  person  having  any  right,  title  or  interest  in  or  to  any  tract 
of  land  in  this  state  for  permission  to  explore,  mine,  take  out  and  remove 
ore  therefrom;  and  the  word  "person"  shall  be  construed  to  include  Indi- 
viduals, copartnerships,  associations,  companies  and  corporations. 

Sec.  3.  Annual  reports  to  tax  commieeion. — ^Every  person  to  whom  roy- 
alty is  paid  shall  on  or  before  the  first  day  of  February,  1924,  and  annually 
thereafter  on  or  before  the  first  day  of  February  of  each  year,  make  and 
file  with  the  Minnesota  Tax  Commission  a  report  verified  by  the  person 
making  the  same  and  setting  forth  the  amount  of  royalty  received  by  such 
person  during  the  preceding  calendar  year,  and  such  other  information  as 
said  commission  may  require. 

Sec.  4.  Contents  of  reporta. — ^It  shall  be  the  duty  of  every  person  pasF- 
ing  royalty,  on  or  before  the  first  day  of  February,  192f4,  and  annually  there- 
after on  the  first  day  of  February  in)  each  year,  to  make  and  file  with,  the 
Minnesota  Tax  Commission,  a  report  covering  the  preceding  calendar  year. 
verified  by  the  oath  of  the  person  making  the  same  and  setting  forth: 

1.  The  number  of  tons  mined  from  each  tract  of  land  for  the  right  to 
mine  and  remove  ore  on  which  such  person  pays  royalty. 

2.  The  amount  of  royalty  paid  on  each  tract  of  land  separately. 

3.  The  name  and  post  office  address  of  each  person  to  whom  royalty 
is  paid,  and 

4.  Such  other  information  as  said  commission  may  require. 

Sec.  5.  Tax  commission  to  assess  tax. — ^Upon  the  receipt  by  the  Min- 
nesota Tax  Commission  of  the  report  provided  for  in  section  3  of  this  act 
it  shall  determine  from  such  information  as  it  may  possess  or  obtain, 
whether  the  same  is  correct  or  otherwise,  and  If  found  correct,  said  tax  com- 
mission Bhall  determine  therefrom  the  amount  of  tax  due  from  such  person, 
and  shall  enter  the  amount  thereof  in  its  records  and  shall  make  its  cer- 
tificate of  taxes  due  thereon  from  such  person,  and  on  or  before  the  first 
day  of  May  of  each  year  file  the  same  with  the  state  auditor  and  a  duplicate 
thereof  with  the  state  treasurer;  and  the  tax  commission  shall  have  power, 
in  case  it  shall  deem  said  report  incorrect,  to  make  its  findings  as  to  the 
amount  of  such  taxes  due  after  hearing  upon  notice  to  the  person  interested, 
and  its  findings  shall  have  the  same  effect  as  the  determination  of  the 
amount  of  such  taxes  upon  a  report  made  as  hereinbefore  provided. 

A  person  subletting  land  for  the  use  of  which  he  received  royalty  ahall 
be  required  to  pay  taxes  only  on  the  difference  between  the  amount  of 
royalty  paid  by  him  and  the  amount  received. 

Sec.  6.  Penalties  for  non-psyment. — ^If  any  person  subject  to  the  tax 
provided  by  this  act  shall  fail  to  make  the  report  provided  for  in  section  8  of 
this  act,  at  the  time  and  in  the  manner  therein  provided,  there  shall  accrue 
upon  the  tax  herein  imposed  a  penalty  in  an  amount  equal  to  ten  per  cent 
(10%)  of  the  tax  so  imposed  to  be  added  to  and  collected  with  such  tax.  The 
tax  commission  shall  in  such  case  determine  the  amount  of  the  ores  mined 
or  produced,  together  with  the  royalty  paid  thereon  and  shall  fix  the  tax 
due  thereon  from  such  person,  together  with  such  penalty,  upon  such  infor- 
mation as  it  may  possess  or  obtain  and  shall  proceed  as  provided  by  law 
when  such  taxes  are  determined  upon  the  sworn  report  of  the  person  receiv- 
ing  such  royalty.  Such  findings  shall  stand  in  the  place  of  the  report  required 
by  this  act  to  be  made  by  such  person  and  shall  be  in  all  courts  of  the  state, 
for  all  purposes,  prima  facie  evidence  of  the  facts  therein  stated. 
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Sec.  7.  Dm*  «f  paynwit— Socta  tmx  bIuU  be  dne  and  payable  oa  the 
■nt  dar  «(  June,  1114.  and  aannaUy  thereafter  on  the  tint  day  of  June,  and 
It  not  ^Id  OB  or  before  that  date  a  penalty  ot  ten  per  cent  (10%)  Blmtl 


Bee.  S.  Tax  ■  lien  on  land*  and  or*. — The  sttuB  of  royalty  for  all  pur- 
pote*  of  thla  act  ahall  be  In  thle  state;  and  the  tax  herein  provided  tor  shall 
se  a  tpedflc  lien  from  the  time  the  same  Is  due  and  payable  upon  all  iinn 
liagalMi  the  right,  title  and  Interest  of  tbe  person  to  whom  auch  royalty'  i.i 
parsble.  In  and  to  the  land  for  permission  to  explore,  mine,  take  out  and 
ranove  ore  on  which  tbe  royalty  Is  paid. 

Sec.  9.  Auditor  to  make  draft. — On  or  before  tbe  tenth  day  of  June  ia 
each  year  the  state  auditor  shall  make  his  draft  upon  each  person  dellnqupiit 
in  the  payment  of  sucb  tax  for  the  amount  of  taxes  and  penalty,  or  penal- 
ties, due  thereon,  and  place  the  same  In  the  hands  of  tbe  state  treasuri^r 
for  collection. 

The  draft  of  the  state  auditor  for  the  tax  and  penalties  Imposed  by  the 
torefolns  provisions  of  this  act  Mhall  be  prima  facie  evidence  In  any  court 
where  proceedings  may  be  brought  for  Its  enforcement  tbat  tbe  amount 
therein  stated  Is  due  tbe  state  from  the  person  against  whom  tbe  same  in 
drawn. 

Sec.  ID.  Treasurer  to  collect  taa.— The  state  treasurer  within  ten  days 
ttler  the  receipt  ol  the  draft  mentioned  In  section  9  of  this  act  shall  ootiiy 
by  mall  the  taxpayer  designated  therein  of  the  amount  thereof  and  if  nut 
paid  wltbln  thirty  days  after  presentation  shall  deliver  tbe  same  to  \\if 
attorney  general  whose  duty  It  shall  be  to  bring  an  action  thereon  Id  1'>- 
district  court  ot  Ramsey  County  tor  the  amount  of  such  draft,  together  v.  :^ 
Interest  and  costs  of  the  proceedings.  9uch  tax  shall  draw  loterest  at  :  '' 
rate  of  one  per  cent  per  month,  commencing  thirty  (30)  days  after  the  s^:ii' 
falls  due;  and  the  Judgment  ot  tbe  court  when  so  obtaloed  and  prop,  liy 
docketed  ahall  be  a  lien  upon  all  right,  title  and  Interest  of  the  taxpa><  i 
(0  the  land  upon  which  such  tax  Is  a  lien  from  the  time  the  same  Is  docli(>t<'<1 . 
■Dd  said  lien  shall  continue  without  limitation  with  Interest  at  the  rati'  if 
one  per  cent  per  month  and  tbe  said  property  may  be  sold  In  satisfaction  <  \ 
inch  Judgment  In  the  same  manner  as  provided  by  law  for  the  sale  ot  prop 
erty  npon  execution. 

Sec.  11.  Penalties  for  falae  retuma. — Any  perscHi  who  for  the  purro=.' 
ot  evading  the  payment  of  tbe  tax  herein  provided  or  any  part  thereof  makr^4 
any  false  return  or  report  shall  In  addition  to  the  tax  provided  by  thla  :iri 
pay  a  penalty  of  fifty  per  cent  (50%)  of  the  amount  ot  said  tax;  and  ^uiv 
peraon  who  shall  knowingly  make  under  oath  any  false  repwt  or  lelinn 
required  by  thla  act  shall  be  guilty  of  perjury  and  upon  conviction  thei' t>r 
shall  be  punished  therefor  aa  provided  by  law. 

Sec.  12.  Recorda  to  be  open  to  Inspection  of  tax  commlaslorv— viola 
(Ions  and  penalties. — All  books,  waybills,  Inventories,  correspondence  :niil 
memoranda  relating  to  or  used  In  the  transaction  of  the  buslnesa  ot  :ii<y 
Persou  paying  or  receiving  royalty  on  ore  mined  In  this  state,  shall  uixtii 
request  of  the  iflnnesota  Tax  Commission  be  open  to  Its  Inspection  r 
examination.  If  any  sucb  person  shall  neglect  or  refuse  on  request  cl  ihr. 
Minnesota  Tax  Commlaslou  access  to  the  papers  and  books  atoreaald,  ho 
sball  be  guilty  of  a  misdemeanor  and  upon  conviction  thereof  shall  be  pun 
Uhed  therefor  aa  provided  by  law. 

Sec.  18.  Taxes  to  be  paid  Into  general  revenue  fund.— All  taxes  ns- 
setsed,  levied  and  collected  under  the  provisions  Ot  this  act  shall  be  Mild 
Into  the  state  treasury  and  credited  to  the  general  revenue  fund. 

Sec.  14.  This  act  shall  take  eltect  and  be  In  force  from  and  after  u- 
pauage. 

Approved  AnrU  11,  1S23. 
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PROPOSED  SYSTEM  OF  FORESTRY  TAXATION 

0.  F.  BARNES 

Forest  property  is  a  long-time  investment  and,  as  an  investment, 
differs  radically  in  its  income-producing  features  from  most  other 
forms  of  investment  and  is  particularly  burdened  by  prevailing 
methods  of  taxation. 

The  most  important  consideration  with  respect  to  every  long- 
time investment  is  —  what  will  be  the  future  cost  of  carrying  the 
investment  ?  Any  uncertainty  as  to  future  carrying  charges  invari- 
ably outweighs  promises  of  large  profits.  Uncertainty  as  to  the 
future  cost  of  carrying  a  forest  property  investment  is  very  largely 
a  question  of  taxation. 

Ad  valorem  property  taxation  inflicts  greater  hardship  upon 
property  not  yielding  a  reg^ular  income,  or  where  income  must 
be  left  to  increased  capital  than  it  does  upon  property  yielding  a 
regular  income.  In  the  case  of  forest  property  the  non-income- 
producing  period  may  extend  over  many  years. 

Ad  valorem  property  taxation  applied  to  forest  property  neces- 
sarily results  in  over-taxation  of  such  property,  as  compared  witli 
other  forms  of  real  property. 

Standing  timber  in  all  essentials  can  only  be  considered  as  a 
crop,  and  like  the  wheat  crop  or  the  corn  crop,  has  no  economic 
value  until  severed  from  the  soil.  Theoretically,  therefore,  and  as 
a  matter  of  justice,  land  devoted  to  a  timber  crop  and  land  devoted 
to  a  farm  crop  should  be  affected  in  the  same  way  by  just  and 
equitable  taxation.  This  is  impossible  when  both  classes  of  land 
are  subject  to  unmodified  ad  valorem  taxation.  The  wheat  crop  or 
the  com  crop  matures  and  is  separated  from  the  soil  annually. 
The  growing  and  maturing  of  a  timber  crop  is  a  matter  of  years. 
The  annual  farm  crop  provides  income  with  which  to  pay  the 
annual  tax.  During  the  maturing  of  a  timber  crop  there  will  be 
many  tax  rotations  with  no  crop  furnishing  income  from  which  to 
meet  them.  The  unsevered  farm  crop  in  practice  is  never  taxed, 
and  its  presence  in  any  state  of  maturity  has  no  influence  on  the 
annual  taxation  of  the  land  producing  the  crop.  A  farm  may  be 
cropped  and  taxed  under  the  ad  valorem  general  property  tax 
system  for  fifty  years  and  during  that  period  no  growing  crop 
would  be  taxed  and  no  assessment  increased  because  of  the  grow- 
ing crop.  The  assessment  of  the  farm  for  taxation  would  simply 
be  the  income-producing  capacity  of  the  soil,  capitalized.  In  deter- 
mining the  assessment  for  taxation  purposes  of  land  devoted  to  a 
g^rowing  timber  crop,  the  assessing  officer  annually  capitalizes  the 
crop-producing  capacity  of  the  soil  and  also  whatever  progress  the 
timber  crop  has  made  toward  maturity.  In  determining  the  assess- 
ment for  taxation  of  a  mature  forest,  where  nature  has  established 


a  balance — growth  and  decay  equalizing  each  other — ad  valorem 
taxation  annually  capitalizes  the  crop-producing  capacity  of  the 
soil  and  the  entire  income  that  will  be  produced.  In  both  cases  the 
result  is,  comparatively  speaking,  continuous  over-taxation. 

The  economic  effect  of  increased  taxation  upon  forest  property 
is  far  different  from  the  effect  of  increased  taxation  upon  oUier 
forms  of  real  estate.  It  forces  destruction,  not  development.  If 
taxation  is  increased  on  non-income  producing  city  property  the 
owner  can  improve  the  same  and  thus  obtain  income  to  meet  the 
increased  tax,  and  in  so  doing  he  benefits  both  himself  and  the 
community.  If  taxation  is  increased  upon  non-income  producing 
farm  lands  the  owner  can  put  the  same  under  crop  and  obtain  in- 
come to  meet  the  increased  taxation,  again  benefiting  both  himself 
and  the  community.  The  owner  of  forest  property,  however,  when 
taxation  increases,  can  obtain  income  from  the  property  to  meet 
such  charges  only  by  destroying  the  property. 

Forest  property,  therefore,  as  an  investment,  differs  so  in  char- 
acter from  other  forms  of  real  estate  investment  and  is  so  adversely 
affected  by  annual  ad  valorem  taxation  that  cessation  of  premature 
and  wasteful  cutting  of  mature  forests  and  profitable  reforestation 
of  cut-over  lands  depends  absolutely  upon  modifying  our  system  of 
taxation. 

Many  states  have  recently  enacted  legislation  for  this  purpose, 
but  study  of  these  laws,  in  almost  every  case,  discloses  that  leg^is- 
lators  have  failed  to  recognize  either  the  economic  principles  that 
control  long-time  investments  or  the  fact  that  ad  valorem  taxation 
of  timber  lands  invariably  results  in  over-taxation.  Law -makers  in 
most  states  have  not  been  confronted  with  vast  areas  that  must  be 
reforested  through  natural  reproduction  of  forest  growth,  if  re- 
forested at  all,  and  they  have  aimed  not  so  much  at  developing  an 
equitable  system  of  forest  taxation  as  at  encouraging  the  practice 
of  forestry  through  special  favors.  A  just  and  enduring  system  of 
forest  taxation  cannot  have  for  its  basis  special  favors  to  the 
owners  of  forest  land.  That  class  of  property  must,  in  the  long 
run,  pay  a  total  of  taxes  equivalent  to  that  paid  by  other  classes  of 
property  of  equal  value.  What  should  be  done  in  framing  forestry 
taxation  is  to  take  into  account  the  particular  character  of  forest 
property  and  the  destructive  results  of  certain  forms  of  taxation 
upon  it  and  frame  tax  laws  in  harmony  with  such  cliaracter  and 
conditions. 

I  suggest  as  basic  principles  of  forest  taxation :       ^ 

First  —  That  forest  property  must  not,  through  ignorance  of  its 
character  and  of  the  effect  of  ad  valorem  taxation  upon  it,  be  over- 
taxed. 

Second — That  taxation  be  so  framed  as  to  enable  the  investor  in 
forest  land  to  calculate  with  reasonable  certainty  his  future  tax 


burden  until  such  a  time  as  he  can  realize  income  from  his  in-' 
vestment. 

Third  —  That  the  payment  of  taxes  be  arranged,  as  far  as  pos- 
sible, for  a  time  when  income  may  be  expected  with  which  to  pay 
the  tax. 

Fourth  —  That  the  interests  of  the  owners  of  other  classes  of 
property  and  the  interests  of  the  political  units  where  forests  are 
located  be  given  proper  consideration. 

The  particular  form  of  taxation  that  is  most  frequently  urged  is: 
Exemption  of  land  and  timber  from  the  annual  ad  valorem  general 
property  tax  and  the  substitution  therefor  of  a  percentage  tax  upon 
yield,  payable  whenever  any  part  of  the  crop  is  harvested. 

The  substitution  of  a  percentage  yield  tax  for  all  other  taxes 
would  be  the  simplest  solution  of  the  problem  but  it  does  not  meet 
the  fourth  requirement:  "That  the  interests  of  the  owners  of 
other  forms  of  property  and  the  interests  of  the  communities  in 
which  forests  are  located  must  be  given  due  consideration." 

The  yield  tax  necessarily  implies  an  irregular  local  revenue  from 
all  forest  property,  inasmuch  as  there  would  be  no  revenue  from 
such  property  except  when  there  was  harvesting  of  forest  prod- 
ucts; and  in  districts  where  forests  constituted  any  considerable 
portion  of  the  taxable  property,  failure  to  receive  any  annual  reve- 
nue from  such  property  wou!d  work  hardship.  Again,  the  un- 
modified yield  tax  is  open  to  the  objection  that  forests  are  not  all 
alike  but  vary  from  newly  established  growing  forests,  containing 
no  merchantable  products,  to  mature  forests  of  virgin  timber  that 
may  be  harvested  with  profit.  There  is  rarely  any  dividing  line. 
There  will  generally  be  found  some  merchantable  forest  products 
upon  cut-over  lands  and  there  will  be  much  immature  growth  in 
virgin  forests.  Again,  the  uses  for  forest  products  are  so  varied 
that  what  is  immature  and  useless  for  one  purpose  may  be  matured 
and  useful  for  another  purpose. 

We  have  declared  it  fundamental  to  correct  forest  taxation  that 
immature  forest  growth  shall  not  be  subject  to  annual  ad  valorem 
taxation  while  coming  to  maturity.  On  the  other  hand,  there  is  no 
economic  justification  for  exempting  from  annual  taxation  mature 
forest  growth  that  can  be  made  to  yield  income.  It  is  equally  fun- 
damental that  land  shall  not  be  exempt  from  annual  taxation,  be- 
cause devoted  to  any  particular  crop.  The  interest  of  those  owning 
other  kinds  of  property  and  the  interests  of  the  political  units, 
where  forests  are  located,  demand  that  some  annual  revenue  be 
contributed  by  forest  property.  The  principle  that  all  property 
must,  in  the  long  run,  contribute  equally  to  public  expenditure  is 
not  violated  by  deferred  taxation  such  as  a  yield  tax,  providing 
the  yield  tax  is  so  administered  as  not  to  impose  double  taxation. 
We  cannot  satisfactorily  classify  forests  but  we  can,  where  land  is 


devoted  to  forestry,  determine  the  va!ue  the  bare  land  would  have 
and  the  value  of  mature  forest  products  on  such  land  and  use  such 
values  for  determining  an  annual  tax  upon  land  and  an  annual  tax 
upon  mature  forest  growth.  With  these  suggestions  in  mind,  wc 
can  so  modify  the  yield  tax  that  fundamental  requirements,  such  as 
prevention  of  over-taxation  and  double  taxation,  no  annual  taxa- 
tion of  immature  forest  growth,  and  certainty  as  to  future  taxation 
costs,  may  be  preserved  and  payment  of  the  greater  part  of  the  tax 
which  forest  property  should  eventually  pay,  be  arranged  to  come 
at  a  time  when  income  can  be  derived  from  the  property,  and  at 
the  same  time  some  regular  annual  revenue  from  forest  property 
be  provided  for  the  use  of  the  local  political  units. 

The  formula  for  a  yield  tax,  modified  in  harmony  with  the  above 
suggestions,  would  be  as  follows : 

Determine  separately  bare  land  value  and  merchantable  timber 
value ;  bare  land  value  to  be  the  same  as  the  assessed  value  of  wild, 
unimproved  bare  land  of  similar  quality  in  the  same  locality;  mer- 
chantable timber  value  to  be  the  stumpage  value  of  merchantable 
forest  product  upon  the  land;  immature  forest  growth  net  to  be 
considered  in  determining  either  land  value  or  merchantable  timber 
value. 

An  annual  tax  at  a  fixed  sum  on  land  value  thus  determined. 

An  annual  tax  at  a  fixed  sum  upon  merchantable  timber  value 
thus  determined. 

A  percentage  tax  upon  yield,  payable  whenever  any  of  the  mer- 
chantable forest  products  are  harvested;  but  no  yield  tax  to  b2 
imposed  until  forest  products  to  the  amount  of  the  original  ap- 
praisal have  been  harvested. 

Land  value  not  to  be  changed,  except  after  regular  fixed  intervals 
and  then  only  for  the  purpose  of  harmonizing  such  land  value  with 
the  assessed  value  of  bare  lands  in  the  same  locality. 

Timber  value  not  to  be  increased  at  any  time  but  to  be  d2creased, 
as  merchantable  forest  products  are  harvested;  such  decrease  to  be 
the  stumpage  value,  at  the  time  of  harvesting,  of  the  forest  produclis 
removed  from  the  land. 

This  combination  of  a  fixed  annual  land  tax  and  a  fixed  annual 
mature  timber  tax  and  a  yield  tax  is  logical  and  just.  It  prevents 
over-taxation,  by  not  allowing  taxation  of  immature  foreSw  growth. 
It  prevents  double  taxation,  by  providing  that  no  yield  tax  shall  b2 
paid  upon  forest  products  that  have  been  subject  to  the  annual 
merchantable  timber  tax,  until  the  merchantable  timber  value  as 
originally  fixed  has  been  extinguished  by  cutting.  It  both  encour- 
ages and  enables  the  owner  of  mature  forests  to  delay  cutting  thcnv 
by  fixing  the  future  tax  burden  upon  such  lands  and  preventing 
any  increase  in  such  fixed  charge.    It  meets  the  requirements  that 


the  investor  shall  be  in  situation  to  calcu!ate  with  reasonable  cer- 
tainty the  future  cost  of  carrying  his  investment,  by  fixing  both  the 
rate  of  taxation  and  the  valuation  upon  which  it  is  to  be  computed. 
It  protects  the  interests  of  the  owners  of  other  classes  of  property 
and  the  interests  of  the  local  community,  through  the  annual  land 
tax  and  mature  timber  tax.  To  fi::  for  a  term  of  years  the  amount 
of  the  annual  land  tax,  basing  it  largely  on  what  such  land  is  now 
paying,  is  no  injustice,  because  the  greater  part  of  the  land  that 
would  be  made  use  of  for  forestry  would  be,  at  the  time  of  coming 
under  the  new  system,  cut-over  and  waste  land,  paying  a  small  tax, 
and,  because  of  conditions  that  generally  operate  upon  waste  land 
when  unoccupied  and  unprotected,  would,  in  most  cases,  remain 
waste  land,  with  little  new  growth  that  would  add  to  its  value  and 
increase  the  tax.  Under  such  conditions,  to  continue  the  tax  at 
practically  the  same  amount  after  its  dedication  to  forestry  would 
be  no  injustice. 

The  provision  that  where  a  valuation  had  been  determined  upon 
for  the  taxation  of  mature  timber,  such  valuation  can  be  gradually 
reduced  and  eventually  extinguished,  through  the  harvesting  of 
mature  forest  products,  creates  the  most  practical  opportunity  for 
establishing  and  maturing  a  growing  forest.  By  harvesting  at  any 
time  such  portion  of  the  merchantable  forest  products  as  will  equal 
in  value  the  timber  valuation  as  originally  determined,  the  mature 
forest  will  automatically  take  on  the  status  of  a  growing  forest, 
with  no  timber  valuation  to  be  taxed;  and  this  regardless  of  the 
fact  that  because  of  the  growth  of  what  was  immature  at  the  time 
of  the  valuation  and  because  of  a  natural  increase  in  the  value  o£ 
products,  there  might  be  almost  as  much  actual  timber  value  re- 
maining as  there  was  at  the  time  of  the  appraisal.  From  that  time 
on  a  timber  crop  can  be  harvested  at  regular  intervals  and  the  only 
annual  tax  will  be  upon  bare  land  value. 

It  is  not  necessary  to  discuss  rates  of  taxation  under  such  a 
system.  The  question  of  administration,  however,  is  a  matter  of 
the  highest  importance,  especially  the  determining  of  bare  land 
value  and  merchantable  timber  value.  Such  valuations,  because 
not  subject  to  change  over  a  period  of  years,  must  be  correctly  de- 
termined and  made  as  uniform  as  possible  throughout  the  state, 
and  this  cannot  be  done  by  local  assessors.  The  board  of  state  tax 
commissioners  should  administer  this  feature  of  the  proposed  sys- 
tem, and  they  should  also  determine  the  stumpage  value  of  forest 
products  harvested,  and  with  that  information  in  their  possession 
they  would  also  determine  when  original  merchantable  timber 
values,  subject  to  annual  taxation,  had  been  extingfuished. 

In  studying  the  systems  of  other  states  I  have  found  that  no 
matter  how  carefully  and  correctly  forest  taxation  laws  may  have 
been  framed  they  have  accomplished  little,  because  the  land  owner 
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has  had  to  elect  to  come  under  such  laws.  If  all  land  more  valuable 
for  forestry  than  for  other  purposes  were  automatically  placed 
under  the  proposed  forest  taxation  law,  and  the  land  owner  had  tD 
elect  to  withdraw  his  land  or  have  it  permanently  classified  as  forest 
land,  the  situation  would  be  far  different.  In  Michigan  the  con* 
servation  department  of  the  state  has  a  bureau  known  as  the  £cd- 
nomic  Soil  Survey  Bureau,  and  they  are  taking  up  county  after 
county,  and  classifying  the  land.  They  have  one  class  in  which 
they  place  all  land  which  they  consider  more  suitable  for  growing 
forests  than  for  agriculture,  and  it  is  suggested  that  the  proposed 
law  automatically  apply  to  lands  they  have  so  classified.  Inasmuch 
as  this  survey  cannot  be  completed  for  several  years,  it  is  also 
proposed  that  individuals  may  offer  their  lands  for  classification  as 
forest  land  before  they  are  considered  by  the  Economic  Soil  Sur- 
vey, and  if  the  lands  so  offered  are  approved  for  forestry  purposes 
by  the  conservation  department,  they  also  would  come  under  the 
proposed  law.  It  is  recognized  that  many  land  owners  may  prefer 
to  make  other  use  of  their  property,  even  though  it  has  been  classi- 
fied as  more  suitable  for  forestry  than  for  any  other  purpose.  The 
opportunity,  therefore,  should  be  given  such  land  owners  to  apply 
to  the  state  tax  commissioners  and  have  such  lands  removed  from 
classification  as  forests.  But  in  case  such  application  is  not  made 
within  a  certain  period,  such  land  will  be  considered  permanently 
classified  as  forest  land,  to  be  removed  from  that  class  only  on 
pa>'tnent  of  a  proper  fee,  based  upon  the  number  of  years  it  has 
been  so  classified. 

The  question  as  to  how  taxes  paid  on  forest  property  should  be 
distributed  has  much  bearing  upon  the  success  of  such  a  taxation 
system.  If,  out  of  the  annual  land  tax,  an  annual  tax  upon  mer- 
chantable timber,  state  and  county  taxes  should  first  have  to  be 
paid,  the  portion  remaining  might  not  be  sufficient  for  local  re- 
quirements. To  recncdy  such  a  situation,  it  has  been  suggested 
that  all  the  annual  land  tax  and  all  the  annual  merchantable  timber 
lax  should  go  to  the  townships  and  school  districts,  where  forests 
are  located,  and  that  the  yield  tax  be  distributed  on  some  percent- 
age basis,  between  the  state,  the  county  and  the  school  d'slrict. 
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THE  FIXATION  OF  THE  DUNES  OF 

GASCONY. 


The  dunes  which  border  the  ocean  on  the  coast  of  Gascony  have  been 
fi^ed  by  successive  sowings  of  maritime  pine  from  1787  to  1864.  Accounts 
of  these  remarkable  works  have  already  been  given  by  Lefort*  and  Laval,  t 
Engineers  of  Bridges  and  Roads  in  1831  and  1847,  from  their  personal 
experience,  and  more  recently  by  Grand  jean,  t  Inspector  of  Forests,  and 
by  Bert,§  Administrator  of  Forests.  Their  works,  although  extremely 
interesting,  have  far  from  exhausted  the  question.  Living  ai  Bordeaux, 
for  many  years  I  have  chosen'  these  dunes  as  places  of  excursion,  and  I 
have  examined  files  of  papers  about  their  fixation.  These  Ales,  indeed, 
are  at  Bordeaux  in  the  records  of  the  Conservation  of  Forests,  and  I  have 
been  able  to  consult  them,  thanks  to  the  kindness  of  the  Conservator, 
M.  de  Lapasse,  whom  I  cannot  thank  enough.  Sucli  is  the  origin  of  the 
•  present  note. 

To  understand  it,  it  is  useful  to  indicate  briefly  who  executed  these 
works  and  when  thev  were  done. 

HISTORICAL. 

The  first  fixation  of  the  dunes  on  the  coast  of  Gascony  was  commenced 
by  Br^montier,  Engineer  of  Bridges  and  Roads,  on  the  12th  March, 
1787,  along  the  basin  of  Arcachon,  near  Moulleau.||  He  continued  it 
there  on  a  total  length  of  about  two  miles  and  on  an  area  of  about 
232  acres.  The  work  was  stopped  on  the  6th  March,  1793,  because  **  the 
chest  was  empty."  This  fixation  was  done  by  sowing,  with  certain  pre- 
cautions, seeds  of  maritime  pine. 

The  work  was  resumed  in  1801  under  the  energetic  impulsion  of  the 
First  Consul:  a  by-law  of  the  J[3th  Messidor,  year  9,  signed  **  Bona- 
parte," charges  with  its  carrying-out  a  Commission,  centred  at  Bordeaux, 
coaiprised    of    the    Chief    Engineer    of    Bridges    and    Roads,    President 

(Bremontier),   of  an  Administrator  of  Forests  (Guyet-Laprade),  and  of 

■  ■  ■     ■  — — " — —^^— — ■ . — - — 1 

*  Lafort :    "  Notice  on  the  Works  of  the  Fixation  of  Dunes."     Public  Records  of 
Bridges  and  Roads,  1831  (latter  half-year). 

t  Laval :    "  Memoir  on  the  Dunes  of  the  Gulf  of  Gascony."     Public  Records  of 
Bridges  and  Roads,  1847  (latter  half-year). 

J  G.  Grandjean :    "  The  Heaths  and  Dunes  of  Gascony."     Social  Bulletin  of  the 
Society  of  Commercial  Geography  of  Bordeaux.     1896. 

$  J.    Bert :     "  Note   on   the   Dunes   of   Gascony."     Department  of   Agriculture : 
Universal  Exhibition  of  1900  at  Pans. 

1}  These  works  have  been  paid  from  a  credit  of  50,000  livree,  opened  the  26th 

-ptember,  1786,  by  the  ControUer-General  of  Finance,  "  to  be  employed  in  work  which 

«  for  its  object  the  assurance  of  the  possibility  of  the  making  of  a  canal  projected  in 

j5  heaths,  and  the  finding  of  means  for  fixing  the  dimes."     During  the  reign  of 

voM  XVI,  and  even  before,  people  were  greatly  occupied  in  fixing  the  coastal  dunes 

Gascony  and  in  rendering  them  healthy,  and  plotting  under  cultivation,  by  means 

dndns,  its  vast  heaths.     These  works  were  started  as  branches  of  the  establish- 

at  of  navigation-canals  in   this  country,  and  it  is  perhaps  for  that  reason  that 

t  Administration  of  Bridges  and  Roads,  and  not  that  of  Forests,  was  charged  with 

fixation  of  the  dunes. 


^ 


three  members  of  the  Society  of  Science,  Literature,  ^nd  Arts  of 
Bordeaux,  chosen  by  their  fellow -members.  The  work  was  undertaken 
simultaneously,  at  five  points — Verdon,  Cape  Ferret,  Arcachon,  Patchou 
(near  La  Teste),  and  Mimizan.  This  Conunission  had  charge  of  all  the 
dunes  that  were  in  the  Department  of  Gironde  or  in  that  of  Landes. 
But  in  1808  the  Department  of  Landes  was  entrusted  to  a  similar  Com- 
mission centred  at  Mont-de-Marsan. 

The  work  of  these  Commissions  has  been  fruitful,  but  accompanied 
with  personal  wranglings.  It  was  **  to  establish  order  and  unity'*  that 
'an  order  from  the  King  dated  the  oth  February,  1817,  charged  the 
Administration  of  Bridges  and  Roads  with  this  work.  The  Chief  Engi- 
neer, until  then  President  of  the  Commission  of  the  Department,  became 
head  of  the  service.  This  organization  was  preserved  till  1862,  when, 
this  inunense  work  being  almost  completed,  an  Act  of  the  29th  April 
made  over  all  this  service  to  the  Administration  of  Forests,  considering 
as  **  logical  "  that  it  should  be  **  charged  with  the  duty  of  keeping  in 
repair,  improving,  and  exploiting  a  domain  which  is  to-day  transformed 
into  a  wealth  of  forest.''  The  Administration  of  Bridges  and  Roads 
had  besides  made  over  to  the  Administration  of  Forests  areas  for  a  long 

j  time  covered  with  trees. 

I  The  tiles  that   I   have  examined   are  those  of  the  Administration  of 

■  Bridges   and   Roads.       They   deal  with   all  the  works  of  fixation   since. 

'  their  commencement  in  1787,  with  the  exception  of  the  part  done  by  the 

Administration  of  Forests  after  18G2.     I  have  noted  especially  in  them, 
for  the  period  after  1817,  the  Engineers  Le  BouUenger,  J^mois,  Goury, 

•  Deschamps  Sons,  Pairier,   and  Ritter.     I  have  had  pleasure  in  finding 
there  a  sketch  of  my  grandfather,  the  Engineer  Partiot,  who  in  1828-30 

[  fixed  several  dunes  at  Sablonney  and  at  Piquey,  in  the  basin  of  Arcachon.* 

The  merit  of  Br^montier  has  been  disputed.      It  is  upheld  that  the 

fixation  of  dunes  by  pine  sowings  was  pointed  out  before  him  by 
,  de   Villers.     But  the'  theoretical   process   that   de   Villers  has   described 

'  does  not  include  the  covering  of  the  ground  with  boughs.     This  covering 

is  one  of  the  elements  of  the  Bremontier  process,  and  it  is  very  necessary, 
!  at  least  in  tlie  atmospheric  conditions  of  Gascony,  for  in   spite  of  its 

\  very  increased  cost  it  was  employed  till  the  end  of  1864.     Desbiey,  also 

•  before  Breniontier,  occupied  himself  in  writing  a  memoir  of  the  fixation 
!  of  dunes;    but  his  manuscript  is  lost,  and  we  do  not  know  his  process. 

Finally  they  supposed  that  the  covering  was  invented  by  Peyiehan  (pro- 
nounced Pejan),  the  local  agent  of  Bremontier;  also,  that  it  was  already 
employed  in  the  country.  At  any  rate,  it  is  Br^montier  who,  by  his 
systematic  experiments  (the  only  rational  way),  has  discovered  what 
operations  should  be  adopted;  it'is  he  who  has  stirred  up  public  opinion 
and  powers  and  has  prepared  this  inmiense  work  which  has  continued, 
without  any  check,  to  its  complete  achievement. 

Dejean,*   the  «on-in-law    and   the   successor    of    Peyiehan,    gives  the 
I  following  account  of  the  very  first  works  of  Br^montier :  — 

''They    began    in    the   outset    to    make    small    fences    of    brushwood 
{clayonnages),  made  in  the  form  of  a  horse-shoe  placed  on  the  white  sa  d 
at  a  distance  of  10  metres  behind  one  another.     In  their  middle,  s©  is 
j  of  pine  and  broom  were  sown,   which  germinated;   'but  when  a  rati  ir 

I  strong  wind  came  it  moved  the  sand,  uprooted  the  young  plants,  i  id 

]  overwhelmed  a  number  of  the  small  brushwood  fences,  or  overturned  th(  a. 

The  impossibility  of  fixing  the  dunes  without  a  covering  was  then  see'  ^ 

♦  A  now  sand-dune  actually  invaded  the  forest  which  he  oreated  at  Sablonney. 


r 


trrW  n?  I.       ""^^Tu  ***^  "^  9^  2^'*  ^P"^-   1787,  had  enjoined  the 

trjing  of  these  small  brushwood   fences  on   one  dune   and  the  branch  ' 

eoyenng  (couverture)  on  another.  "  j 

DESCRIPTION  OF  THE  DUNES. 
aDDri'ji^^t!?  ""^  "l?^  A^  ^^'J^^^  ?^^  ^^^  ^^*«*  ^^  ^««^^«y  stretches 

of  BWit^^  V^l^'  1  *^'  '^^^"';,  "^,^  ^"^"  ^  1^^*^^  ^^^*her,  to  the  rocks 
of  Biarritz.     It  thus  border*,  on  the  departments  of  Gironde  and  Landes, 

I?ntth  oTu^,  T*''^  ^'^^  *>  department  of  Basses-Pyr^n^es.  Iti 
length  IS  240  kilometres,  and  its  width  varies  from  4  to  8  kilometres 
except  at  its  two  extremities,  where  it  diminishes.  A  good  number  of 
Je«6  dunes  are  more  than  70  and  80  metres  high.  One  of  them,  Sab- 
lonney,  rises  quite  abruptly  to  almost  100  metres  above  the  basin  of 
Arcachon.  All  the  dunes  of  this  chain  have  been  created  by  quartzose'  ' 
sand  thrown  up  on  the  beach  by  the  sea,  which  is  carried  along  by  sea- 
winds—that  18  to  say,  westerly  winds,  or  rather  winds  varying  from 
south-west  to  north-west.  This  wind  is,  moreover,  by  far  the  strongest 
and  most  frequent.  .  ^ 

,U'^xF^^^'^^  ^^^   ^"°®®  ^^  **^^   ^°"^''   border— the   eastern   border— of 

•1^^*^  Vu  ^^^^^®^  ^^th  Crests  so  ancient  that  thev  seem  to  have  always 

existed.     Ihese    ancient- wooded    dunes,    called    dunes    anciSnnes,    have 

eitHer  the  form  of  parabolas  with  their  axes  from  west  to  east>~that  is 

to  say    parallel  with  the  wind,  with  their  apex^  towards  the  east  (first 

noticed  by  Dur^gne  some  years  before)*— or  else  similar  forms.     They  are 

tne  result  of  the  transformation  of  former  dunes  which,  being  covered 

spontaneously  with  a  certain  vegetation,  could  be  attacked  onlv  locally 

by  the  wind.     This  local  attack  by  the  west  wind  developed  there,  scooping 

out  the  dune  and  throwing  out  the  scooped-out  matter  to  the  front  and 

to  the  sides,  and  the  result  of  this  work  has  been  a  parabola  or  a  similar 

curve.     This  hollow,  with  the  dune  which  results  from  it,  is  called  by 

the  Germans  Windmulde  (a  valley  in  the  form  of  a  bowl  hollowed  out  by 

the  wind),  and  I  have  proposed  to  call  it  by  the  Gascon  term  of  caoudeyre 

(saucepan),  as  I  have  heard  it  called  by  the  people  of  the  country.     The 

old  dunes  are  often  caUed  *' primary  dunes,"  but  from  the  evidence  of 

their  shape  they  are,   as  I  have  just  explained,  secondary.     They  exist 

m  more  or  less  important  groups,   scattered  throughout "  the  length   of 

the  chain  of  dunes ;    but  they  are  especially  developed  to  the  south  of 

beon,  because  in  that  locality  the  supply  of  sand  from  the  sea  has  been 

^topped  by  a   deviation  of  the  Adour,   which  flowed  close  to  the  coast. 

This  has  favoured  the  growth  of  vegetation. t 

But  we  have  to  occupy  ourselves  solely  with  the  other  dunes,  far 
more  extensive,  which  were  bare  and  mobile  at  the  time  of  Br^montier — 
the  modern  dunes. 

*'  The  general  aspect  of  the  dunes,"  writes  Laval,  who  saw  them  from 
C  Qtis  to  Biscarrosse  in  1830-35,  '*  is  very  remarkable.  After  crossing 
ti  vast  desert  of  large  heaths,  they  are  seen  delineated  in  the  sky 
a  I  shining  at  long  distances  across  the  sombre  green  of  pine  forests — 
0  might  even  think  he  saw  high  chains  of  snowy  mountains,  with  their 
»    dies  and  rounded  peaks;    and  the  illusion  is  all  the  greater  as  the 

*  It  was  while  making  a  plan  of  the  "  Foret  Usag^re  "  of  La  Teste  that  M.  Duregne 
n  »d  this  shape.  One  may  consult  with  profit  on  this  subject  the  plans  that  he  has 
P      ihed  of  this  forest. 

In  1578  the  actual  direct  course  was  pierced  by  the  Engineer  Louis  de  Foix. 
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trayeller  finds  himself  in  a  boundless  plain  where  no  point  of  comparison 
can  make  him  realize  their  true  height.  The  inner  aspect  of  the  dunes, 
seen  from  one  of  the  summits  of  the  eastern  chain  and  looking  towards 
the  sea,  offers  an  image  of  chaos  and  inexpressible  disorder,  without  the 
eye  being  able  to  rest  on  the  slightest  trace  of  vegetation ;  one  thinks 
one  sees  gigantic  waves  made  by  a  raging  ocean,  whilst  at  the  horizon 
the  still  sea  is  ploughed  by  ships  with  white  sails.  It  is  one  of  the  most 
beautiful  and  striking  pictures  given  for  man  to  admire.'' 

Whilst  on  a  visit  to  the  dunes  to  the  north  of  L6on,  in  1809,  the 
Commission  was  struck  by  their  extreme  desolation  :  '*  Here  nothing 
lives;   nothing  else  is  found  but  silence.*' 

All   descriptions  of   these  dunes  before  their   so'wing  are   like  those 
that  I  have  just  reproduce^.     But  unluckily  tlie  dunes  were  not  fixed; 
they   were  changing  their  place  towards  the  interior  of  the  country — 
towards  the  east.     Le  BouUenger,  in  a  repott  of  1817,  has  distinguished 
two  kinds  of  them — the  flat  and  the  high.*     Both  Have  a  gentle  western 
slope.     They  differ  in  their  eastern  slope.     The  eastern  slope  of  **flat" 
dunes  is  gentle.     These  dunes  advance,  keeping  this  slope,   with  great 
rapidity.      The  wind  keeps  close  to  this  slope.       The   dunes  which  he 
calls  '*high"  have,  on  the  contrary,  an  eastern  slope  **  almost  perpen- 
dicular,"   and    they    advance  slowly,    keeping    this    slope,    through    its 
slipping  down  in  successive  slices.     This  slow  and  irresistible  progres- 
sion covers  over  the  ground  to  the  whole  height  of  the  dune — ^that  is  to 
say,  15  to  30  and  even  to  40  metres.     The  wind  leaves  the  dune  from  the 
summit.     Most  modern  dunes  are  of  this  kind.     They  have  a  shape  like 
long  waves,  similar  to  the  waves  of  the  ocean,  a  resemblance  which  has 
struck  all  observers;    and   it  seems  to  me  that  the  expression   **  dune- 
waves  "  would  describe  them  better  than  '*  high  dunes"  chosen  by  Le 
BouUenger.     One  could,   I   believe,    describe  the  very   steep  slope  with 
which  they  advance  by  the  expression  "wall  of  encrocuchment."     I  have 
drawn  in  outline  these  two  kinds,  with  the  path  of  the  wind  (figs.  1  and  2). 
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Fig.  1. — Flat  dune. 
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Fig.  2. — Wave  dune  (high  dune). 


I  have  believed  for  a  long  time,  on  the  testimony  of  books,  that  sai 
must  be  dry  to  be  displaced  by  wind.     But  two  elements  influence  t>    i 

♦  I  have  published  this  report  of  Le  BouUenger  in  "  Actes  de  L'Acad^mie  '     i 
Sciences,  Belles-lettres,  et  Arts  de  Bordeaux,"  1914. 


displacement :  one  is  indeed  tlie  dryness  of  the  sand,  the  other  is  the 
strength  of  the  wind.  On  the  coast  of  Gascony  the  strong  winds  are 
thiOse  of  storms  which  have  come  from  the  sea  and  are  accompanied  by 
rain.  In  fact,  the  big  displacements  of  sand  are  produced  by  these 
Btorms,  and  consequently  the  sand  is,  for  the  greater  part,  put  in  motion 
in  a  certain  state  of  humidity.  I  arriyed  at  this  conclusion  by  numerous 
examples,  old  and  new.  I  will  connne  myself  to  an  old  example.  J^mois, 
in  January,  1820,  wished  to  visit  the  dune  of  Carquebin,  near  Mimizan, 
dtuated  3  kilometres  from  the  sea,  and  which  he  had  to  fix.  ''  On  the 
28th,"  writes  he,  in  the  report  of  his  rounds,  "the  wind  blew  very 
strongly  from  the  north-west,  accompanied  by  rain.  *  Although  the 
weather  was  fearful  and  the  sand  flew  in  an  extraordinary  manner  we 

Ir 

continued  our  inspection  and  ascended  the  dune  of  Carquebin  to  judge 
well  the  eflect  of  the  wind." 

When  this  wet  sand  reaches  the  edge  of  a  dune-wave,  that  part  which 
is  not  borne  afar  agglomerates,  forming  a  very  steep  slope  there.  Then 
this  mass,  becoming  too  heavy,  falls  down  in  patches.  People  sheltering 
themselves  from  the  wind  at  the  foot  of  this  **  wall  of  encroachment  " 
have  been  entombed  under  such'  slips.  Le  Boullenger  mentions  two 
hunters,  and  Laval  mentions  a  shepherd,  who  perished  in  this  manner. 

When  the  summer  approaches  the  sand  becomes  dry,  and  the  steepest 
slope  on  which  it  can  hold  becomes  more  gentle.*  Then  the  sand  of 
the  wall  of  encroachment  runs  in  little  streams  until  the  wall  has  lost 
its  steepness. 

These  details  of  the  progression  of  dune-waves  are  described  in  several 
articles  in  the  files,  and  1  have  been  able  to  see  them  in  action  at  the 
dune  of  Sablonney  and  at  the  coastal  dune^  of  La  Salie,  to  the  south  of 
the  basin  of  Arcachon.  In  the  same  order  of  ideas,  every  one  knows 
that  children  make  sand-balls  with  wet  sand,  a  thing  they  could  not  do 
with  dry  sand. 

The  dunes  are  separated  by  level,  horizontal  intervals  called  letfes. 
These  leftes  are  filled  up  firstly  by  the  sand  from  dunes  which,  while 
going  forward,  have  covered  and  uncovered  their  sites; ,  secondly,  by 
the  sand  carried  higher  up  than  and  beyond  the  dunes,  which,  falling, 
sprinkles  the  earth;  and  lastly  by  sand  which  has  run  down  to  the  sur- 
face of  the  earth.  Many  lettea  are  made  uneven  by  knobs  or  even  by 
quite  important  dunes.  Before  the  time  of  Bremontier  several  leties 
between  mobile  dunes  were  already  overgrown  with  old  trees;  others,  on 
the  contrary,  had  quite  a  mobile  surface;  most  were  covered  with  a 
moderate  vegetation. 

The  mobility  of  '*  modern  dunes  ''  was  very  harmful  to  the  populace 
from  two  points  of  view :  in  the  first  place  these  dunes  encroached  on 
dwellings,  cultivations,  and  forests;  in  the. second  place  they  obstructed 
the  flowing  of  water.  The  encroachments  on  forests  were  continual,  those 
on  cultivations  and  buildings  were  rare :    and  Saint  Jours,  text-book  in 


*  This  is  because  the  sand  of  our  dunes  has  a  certain  adherence  when  it  is  wet,  but 

lot  when  it  is  dry.     Example  :   I  fill  a  cylindrical  tube  with  this  wot  sand  ;   then  I  hit 

he  tube,  with  httle  repeated  taps :    the  sand  does  not  heap  up.     I  do  the  same  thing 

kgain,  but  this  time  with  dry  sand :   it  will  pile  up  at  the  eighth  tap.     Tiiis  adherence 

»f  our  wet  sand  seems  to  me  to  have  an  interesting  result.     It  is  known  that  the  great 

earthquake  of  San  Francisco   of   1906   was   particularly   disastrous   for   buildings   on 

'•nbankments  and  other  places  susceptible  of  subsiding  through  shocks.     At  Arcachon 

any  villas  are  built  on  a  dune  which  is  quite  high.     If  the  sand  was  dry  this  dune 

ould  slip  down   through   earthquakes — indeed,   even   by   the   shaking   from   motor- 

agons.    The  villas  would  be  endangered.     But  no  shaking  could  do  it,  save  exceptional 

irthquakes  like  that  of  San  P>ancisco,  because  the  sand  is  always  wet  starting  from 

epth  of  several  centimetres. 
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hand,    from   the   exaggeration    of   oral    traditions   has   got   the   truth.* 
It  is  necessary,  however,  to  note  that  in  1812,  near  Mixe,  at  a  distance 
of  5  kilometres  from  the  sea,  an  ancient  church,  buried  of  old  by  a  long- 
forgotten  dune,  reappeared  through  a  new  displacement  of  this  dune.f 
The  damage  caused  by  obstruction  to  the  flowing  of  water,  on  the 
contrary,   has  been  continual   and  considerable.     The  barrier  that  this 
long  chain  of  dunes  forms,  stopping  the  flow  of  water  from  the  whole 
country,  has  promoted  from  time  immemorial  the  formation  of  lagoons — 
two  of  which  are  the  biggest  lakes  in  FranceJ — and  has  forced  the  waters 
to  follow  the  edge  of  the  dunes.     There  are  but  few  outlets  through  the 
dunes :     that^  of    Arcachon,    kept    free   by   the    important    river   Ley  re, 
where  the  waters  from  the  north  meet  after  having  skirted  the  dunes 
for  52  kilometres;    that  of  Mimizan,  which  drains  waters  whose  length 
parallel  with  the  dunes  is  38  kilometres;    those  of  Contis,  L^on,  Vieux- 
Boucau,    and    Capbreton.     The    advance   of    a    single    dune    repels    the 
current,  both  in  the  long  brook,  called  the  **  course"   (couranf),  which 
skirts  the  dunes,  and  in  the  '*  course  "  (courant)  which  traverses  them, 
thus  promoting  the  raising  of  the  waters  up-stream,   and  the  country 
being  flat  it  follows  that  an  immense  surface  is  submerged.     The  water- 
courses    which,    skirting    the    dunes,    met    at    the    outlets    of    Arcachon, 
;  Mimizan,    and    Contis   have   even    been    crossed   or   broken    through    by 

:  isolated  dunes  :  ^such  a  dune,  in  fact,  having  much  advanced,  the  waters, 

J  flowing   back,   have   again    taken   their    former  course  behind   the   new 

position  of  the  dune,  perhaps  with  the  aid  of  the  inhabitants  who  were 
■  the  victims  of  the  inundation. 

In  general  the  action  produced   was  less  abrupt :    the  dune,  flat   or 
high  (a  dune-wave),   advancing  on  the  stream,  the  water  carried  away 
^  a  proportion  of  the  sand  with  which   it  was  encumbered,   but  only   to 

t  deposit  it  fifty  or  a  hundred  paces  down-stream. 

"The   du»e,''    writes  Le   Boullenger,    *' makes  scarcely   any   further 

progress,  Jbut  the  bed  of  the  stream  is  raised,   its  current  diminishes, 

it  has  less  strength  to  carry  away  the  sand,  which  advances,  driving  back 

the  stream,  which  swells,  changes  its  bed,  and  the  lower  lands  are  covered 

"  with  sand,  the  upper  with  water.'* 

Lastly,  these  '*  courses  "  at  their  discharge  into  the  sea  have  always 
had  a  great  tendency  to  be  prolonged  parallel  with  the  shore.  It  is  thus 
at  the  present  day  that  tlie  "course''  of  L6on  skirts  the  beach  towards 
the  soutli   a  short  distance,   that  this   deviation   develops   progressively. 


*  Saint  Jours  :  *'  Vanished  Maritime  Localities  of  Gaacony."     Philomath ical  Review 
!  o£  Bordeaux  and  the  South-west.     1906. 

p  t  At  the  place  called  Lette  of  the  Old  Church.     I  regret  to  be  unable  to  give  here 

the  text  of  the  rather  long  official  report  of  Boulart,  the  Inspector  of  Dunes,  and  of  a 

!  letter  from  the  prefect     They  prove  this  reappearance,  and  show  how  much  the 

•  prefect  was  pressed  to  demolish  these  remains  of  the  church — either  to  sell  them  or  to 
[                use  the  material. 

:  X  The  lagoons  of  Hourtin  and  Cazaux,  whose  surface,  now  reduced  by  reclamation, 

*  is  still  5,923  and  5,608  hectares,  according  to  Delebecque,  in  "  The^French  Lakes,"  1898. 
I  I  take  this  opportunity  of  remarking  a  fact  which  may  serve  as  an  indication  of 
i  the  way  in  which  certain  palaeontological  strata  are  formed :  Le  Boullenger,  in  hie 
i.  report  of  1817,  relates  that  he  follow^  in  a  barge  the  marsh  by  which  the  Cazatuc 
!'  Lagoon  flows  towards  the  Little  Lagoon  of  Biscarrosse  :    "  Not  the  slightest  current  was 

felt,"  he  wrote.     "  The  depth  everjrwhere  was  about  2  or  3  metres    .  .     to  right 

,  and  left  were  thick  forests  <»  aquatic  plants  whose  interlaced  roots  form  a  very  solid 
floor,  on  which  I  walked  with  perfect  confidence ;  however,  it  is  necessary  to  keep  a 
sharp  lookout  for  holes — one  would  be  lost  beyond  recall."  I  have  myself  visited  thii 
marsh  many  years  ago.  I  was  advised  to  be  very  mistrustful  Cows,  they  said,  wenf 
there  to  pasture,  attracted  by  the  freshness  of  the  grass ;  but  now  and  again  one  o 
them  sinks  in,  and  in  a  moment  disappears  for  ever. 
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and  that  it  attains  a  length  of  4  kilometres,  wliich  increases  every  day.* 
This  state  brings  about  a  rising  of  the  stream  waters  on  account  of 
the  fall  which  is  necessary  for  their  flow  on  this  length,  a  fall  which  is, 
moreover,  augmented  by  the  current  having  to  transport  the  sand  wh\ch 
is  brought  into  it  by  the  wind  from  the  sea. 

GENERAL  SKETCH  OF  THE  WORKS. 

The  first  works  had  for  their  .object  the  fixation  of  the  dunes  that 
were  attacking  houses  and  tillage,  and  parti(;ularly  those  dunes  which 
were  closely  menacing  the  large  market  town  of  La  Teste.  At  first  little 
att^ention  was  given  to  the  encroachments  on  forests.  But  the  works  had 
quickly  to  be  turned  in  the  direction  of  fixing  the  dunes,  which,  encum- 
bering the  *' courses,"  provoked  the  reflux  of  the  waters,  and  in  con- 
sequence the  inundation  of  numerous  houses  and  immense  surfaces  of 
country.  The  streams,  receiving  no  more  sand  from  these  dunes,  cleared 
away  (eroded)  their  beds, 'and  thus  the  level  of  the  waters  was  lowered 
higher  up.  By  this  alone  the  lagoons  of  Cazaux  and  Biscarrosse,  which 
are  at  the  source  of  the  stream  of  Mimizan,  were  lowered  1  metre.  In 
order  to  minimize  this  result  the  numerous  artificial  barriers  established 
by  the  inhabitants  to  facilitate  fishing  were  destroyed  and  the  bed  cleared 
of  all  obstacles.  A  rectilinear  and  regular  bed  was  even  scooped  out  for 
the  stream  which  empties  itself  into  the  basin  of  Arcachon.  The  lagoons 
of  Hourtin  and  Lacanau,  Which  are  the  source  of  this  sti-eam,  dropped 
about  2  metres. 

In  fine,  all  the  streams  that  wind  along  the  shore  have  been 
straightened  by  trenches  conducting  them  straight  to  the  sea,  whose 
banks  have  been  fixed  by  timber-work  and  masonry.  No  work  of  this 
kind  has,  however,  been  done  at  the  L^on  Stream.  Lefort  (Z.c,  p.  323) 
t^Us  us  that  the  trench  made  for  the  Mimizan  Stream  was  scooped  out 
chiefly  by  the  wind,  the  action  of  which  was  promoted  and  directed  by 
palisades,  as  indicated  in  fig.  3. 


* 
» ■ 
* 
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West 


Flo.  3. — Excavation  of  sand  effected  by  means  of  palisades. 


*  I  have  followed  all  this  stream.     Its  discharge  into  the  sea  is  made  very  obliquely 

fj  a  light  inclination  of  its  course,  bo  that  even  there  it  flows  almost  parallel  to  the 

ea  towards  the  south.     So  doing,  it  attacks  and  erodes  the  soil  on  its  left  bank  and 

1  front  of  it — ^that  is  to  say,  to  the  east  and  to  the  south.     Also,  the  deviation  pro« 

«88C0,  in  short,  not  at  the  cost  of  the  seashore,  but  at  the  cost  of  the  soil,  wooded 

it|i  pines,  dunes  included.     When  I  visited  it  the  Customs  post  of  Moliets,  built  on  a 

•ine,  was  thus  much  threatened.     At  the  same  time  the  very  long  tongue  of  sand 

^ich  constitutes  its  bank  on  the  seaward  side  was  growing  longer,  accompanying  it 

rards  the  south,  and  this  tongue  raising  itself  into  a  dune,  its  [i.e.,  Moliets*]  relief 

BB  becoming  important.     It  is  probable  in  some  analogous  manner  that  the  Adour  used 

nerly  to  discharge  at  Capbreton,  at  Vieux-Boucau,  and  perhaps  even  opposite  L6on. 


\ 
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**  The  palisades,'*  he  writes,  **  were  disposed  in  the  shape  of  a  fan 
some  running  from  north-west  to  south-east,  and  the  others 
from  south-west  to  north-east.  At  intervals  corresponding  palisades  were 
prolonged  till  they  met,  forming  funnels,  thereby  concentrating  the 
action  of  the  wind.  By^  means  of  this  construction  the  winds  from  south- 
west to  west  drive  out  the  sand  by  one  system  without  being  able  to 
introduce  it  by  the  other.  The  win\Js  from  north-west  to  west  have 
inverse    action.  The    most    satisfactory    results    have   crowned 

this  ingenious  conception,  and  the  fruits  thereof  can  be  appreciated  over 
a  distance  of  several  thousand  metres.'' 
'  ^  Having  thus  done  what  was  most  pressing,  and  the  solicitations  of 

I  the  people  becoming  less  urgent,   it  was  possible  to  proceed  to  fixation 

I  in  a  systematic  manner.     For  the  plan  to  be  followed  there  was  a  choice 

of  two  things.     The  most  rational,  it  seems,  was  to  begin  fixations  on 
the  coast   and  continue   them   successively   towards   the    interior.     The 
>  progression  of  sand  was  thus  arrested  at  its  start,  and  each  work  was  pro- 

tected by  the  preceding  one  against  encroachment.  But  with  this  plan 
the  dunes  continued  to  encroach  upon  the'  land  right  up  to  the  pre- 
paration of  the  last  work.  It  was  therefore  preferable  to  commence  on 
the  landward  side  of  the  dunes  and  place  successive  works  from  the 
interior  to  the  sea.  But  it  was  indispensable  that  at  each  work  measures 
should  be  taken  to  defend  it  towards  the  west  against  the  encroachment 
of  the  sands.  ^ 


SKETCH   OF  THE  WORKS    (ATELIERS). 


Let  us  now  see  in  detail  what  steps  have  been  taken.     It  is  out  of 

the  question  to  follow  every  slight  variation.     Let  us  therefore  take  as 

a  type  a  work  of  the  last  period — that  is  to  say,  of  the  time  when  methods 

r  had  reached   perfection;    or,  rather,  let  us  take  two  of  them  in  order 

^  to   see   the   different  cases   that    presented   themselves.      The   best   thing 

would    be    to    visit    at    length    these   works    during    their    construction, 

and   to  receive   on   the  spot   detailed    explanations   from   the   Engineer. 

But  the  works  iu  question  were  finished  more  than  fifty  years  ago.     The 

!  dunes  whose  mobility  we  wish  to  see  being  combated  are  fixed  by  a  forest 

j  of  great  pines  which  has  been   worked  (commercially)  for   a  long  time. 

I  We  must  therefore  resort  to  the  files.     I  have  chosen  the  two  following  : 

;  Works  to  the  west  of  Lacanau  (Gironde),  386  hectares,  designed  by  the 

Engineer  Pairier,  8th  April,   1863;*    and,  for  supplementary  explana- 

■  tions,   the  Biscarrosse  (Landes)  Customhouse  works,   578  hectares,  plan 

'  drawn  up  by  the  Engineer  Hitter,  18th  April,  1851. 

[  Plates  I  and  II  reproduce  the  plan  of  these  works.     These  two  works 

1  are  bounded   on  the  east  by  the  seed-plots  of  completed  works.     They 

[  have  not,  therefore,  to  fear  the  encroachment  of  sand  coming  from- that 

\  side,  since  the  soil  there  is  fixed.     Besides,  the  sand  does  not  come  from 

''  the  east. 

On  the  west  the  Lacanau  works  terminates  in  a  long  flat  (lette)  nor 

and   south,  the  Alexander  flat.     There  is  therefore  no  need  to  fear  t    '■ 
F  advance   of  sand  on   this  side  either— at   least,   not  so  long   as. the  1 

I  is  not  overwhehaed  altogether  by  the  dune  situated  to  the  west.     Beside 

care  will  be  taken  later  on  to  fix  this  dune  by  a  new  work  before  tl    i 

can  take  place. 

• 

*  The  bathing-station  of  Lacanau -Ocean  is  built  on  the  southern  extremity  of      t 
site  of  these  works. 


The  dunes  of  the  Biscarrosse  works  having  only  small  flats  it  is 
necessary  for  these  works  to  extend  right  up  to  the  sea.  There  it  is 
defended  against  the  formidable  attack  of  the  sea-sands  by  a  palisade 
of  planks,  which  arrests  the  sand.  When  the  palisade  is  thus  almost 
covered,  the  planks  will  be  raised  so  that  they  are  always  a  good  deal 
higher  than  the  soil,  and  so  can  continue  to  stop  the  sand.  The 
accumulation  of  sand  in  several  years  is  so  great  as  to  constitute  a  dune 
along  the  sea,  the  '*  littoral  dune." 

To  the  north  and  south  of  our  two  works  the  encroachment  of  sand 
has  to  be  feared  wherever  the  boundary  of  the  works  is  upon  a  dune. 
On  all  these  portions  it  is  necessary  to  establish  along  the  boundary  a 
palisade  ('' defilading  "),  which  arrests  the  sand  coming  from  that  part 
of  the  dune  still  mobile.  These  defences  are  but  little  developed  at  the 
works  of  Lacanau,  which  is  rich  in  flats,  and  even  several  facing  almost 
due  east  did  not  need  to  be  more  than  wickerwork  clayonnageSy  which  is 
less  costly.  But  at  the  Biscarrosse  works,  on  the  other  hand,i  which  are 
poor  in  flats,  they  have  to  be  of  great  length. 

The  laying-out  of  these  defilading  palisades  has  been  designed 
according  to  a  very  important  principle.     Let  us  take  for  example  the 

1!  palisade,  1,6^0  metres  long,  which  defends  on  the  north  the  Biscarrosse 

'•  works.     It  extends  from  the  north-west  to  the  south-east  between  the  sea 

and  the  Grands  Lamanches  flat.  The  winds  from  south-west  to  north- 
west, which  are  the  dangerous  winds,  and  the  south  winds,  cannot  cover 
it  with  sand,  since  they  only  reach  it  across  the  works  where  the  sand 
is  fixed.  The  north  winds  alone  could  load  it  with  sand.  But  the 
north-west  wind,  which  is  very  s1?rong,  having  exactly  the  direction  of 
the  palisade,  will  scoop  out  at  its  foot  on  the  outer  side  a  long  trench, 

*•.  and  this  will  serve  to  receive  the  sand  that  the  less  dangerous  north 

wind  may  bring.  Similar  means  assist  to  defilade  the  southern  part  of 
the  works,  following  lines  from  the  south-west  to  the  north-east. 

In  my  excursions  I  proved  that,  in  spite  of  the  application  of  this 

^  principle,    the    palisades    promoted    great    accumulations    of    sand.      I 

followed  these  defilading  palisades  of  the  Biscarrosse  works.  The  filling- 
up  they  promote  is  feeble  or  nil,  it  is  true,  amongst  the  dunes,  but  rises 
rapidly  to  a  height  of  several  metres  on  their  easy  slope  to  the  west :  it 
[the  filling-up]  is  like  a  road  embankment  2  metres  wide.  When  it 
reaches  the  height  of  the  dune  it  continues  there  to  the  peak  of  encroach- 

[  ment,  and  beyond  it,  thus  prolonging  itself  in  a  cape  30  to  40  metres 

long.     Besides,   it  really  seems  in   places — and  notably  in  the  portion 

'  included  between  the  fire-guards  Nos.   1  and  2  (parallels)  and  Nob.  12 

and  13  (perpendiculars) — as  if  the  part  of  the  dune  .not  fixed  had 
continued   to   advance   after   fixation    of   the   works,    producing    in   the 
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Pig.  4.— Outline  in  section  of  an  embankment  produced  by  a  palisade  at  Bisearrosge, 
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dune  a  sort  of  clipping  like  a  hoi^izontal  excavation.  Farther  on, 
towards  the  interior,  1  continued  following  the  defilading  south  of  the 
works  called  Biscarrosse  South,  which  were  established  to  the  east  of 
ours  eight  years  before.  Its  palisades  were  laid  down  in  conformity 
with  the  principle,  and  nevertheless  the  embaqkments  are  very  high. 
It  was  there  I  took  the  bearings  for  fig.  4.  At  the  summit  of  the  dune, 
fixed  at  67  metres,  this  embankment  stands  out  so  that  a  tower  has  been 
built  on  it  where  watch  can  be  kept  for  forest  fires. 

At  8  kilometres  to  the  north  of  Lacanau-Ocean  I  followed  the  direc- 
tion of  one  of  these  defilading  palisades,  strictly  aligned  according  to 
the  principle.  It  is  'exactly  occupied  by  the  fire-guard  No.  12,  aiTd, 
beginning  at  1  kilometre  from  the  sea,  it  extends  as  far  as  the  forest 
of  the  Old  Dunes,  a  length  of  2,740  metres.  In  spite  of  the  direction 
being  theoretically  excellent,  the  embankment  is  enormous.  I  give  its 
section  in  fig.  5.     At  another  point  its  height  is  5  metres  at  one  side 
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Fig.  5. — Outline  in  eection  of  an  embankment  produced  by  a  palisade  on  the 

border  of  the  communes  of  Lacanau  and  Carcans. 


•and  13  metres  at  the  other.  As  the  object  of  this  fire-guard  is  to  pre- 
vent the  outbreak  of  fires,  the  foresters  carefully  keep  it  clear  of  all 
vegetation  and  debris.  This  has  recently  led  to  its  being  scoured  by 
the  wind,  and  I  was  thus  enabled  to  see  in  the  axis  of  the  embankment 
a  large  number  of  planks  whi<ch  had  constituted  the  palisade  in  about 
1855. 

The  valley,  which  according  to  the  theory  ought  to  be  produced 
laterally,  exists  along  many  of  these  defilading  palisades.  I  have  seen 
some  of  them  very  accentuated,  notably  one  near  Mimizan,  which  has 
cut  across  the  dune  of  Arrouilles. 

Lastly,  it  has  often  been  found  necessary  to  defend  plantations  against 
the  sand  carried  from  certain  almost  bare  flats.  This  is  the  case  between 
the  basin  of  Arcachon  and  Lacanau,  where  a  hundred  or  so  dunes  are 
isolated  like  islands  in  an  immense  flat.  But  these  sands  are  no  great 
danger;  a  wicker  fence  has  sufficed  [to  stop  them].  Such  is  the  origin, 
for  example,  of  small  embankments,  1  metre  in  height,  in  the  flat,  at  the 
foot  of  several  dunes  in  the  Commune  of  Ar^s,  which  puzzled  me  greatly 
when  I  first  saw  them. 

The  area  of  the  works  has  varied  much.  Some  are  a  few  tens  of 
hectares.  On  the  other  hand,  the  later  works,  when  the  Sovereign  had 
personally  insisted  that  all  should  be  finislied  with  the  least  possible 
delay,  have  very  large  areas.  The  works  called  Mimizan  -  St.  Julian 
(1860)  is  spread'  over  2,159  hectares  belonging  to  a  single  tenant,  and 
must  have  cost,  according  to  the  scheme,  about  313,000  francs. 

The  construction  of  works  of  any  importance  lasts  several  years — 
four  years,  for  example. 
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Plan  IT,  — Biscabrosse  Works. 
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EXECUTION  OF  WORKS. 

We  will  now  explain  in  detail  the  proceedings  involved  in  the  execution 
of  fixations.  I  shall  take  as  example  what  has  been  done  at  the  Lacanau 
works,  but  I  shall  complete  with  information  obtained  from  other  files. 

I  shall  quote  some  of  the  expenses.  All  depend,  either  totally  or 
for  the  greater  part,  on  th6  cost  of  manual  labour.     I  ought  therefore  ^ 

to  show  the  cost  of  manual  labour.     At  the  Laca^nau  works  it  is  worth,  -]   *- 

by  the  day, —  t 
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The  draft  of  our  Lacanau  works  contains  the  following  clauses  : — 

"  The  sowing  for  each  hectare  of  dune  will  be  done  with  20  kilograms 
of  pine-seed  and  8  kilograms  broom-seed,  and  5  kilograms  of  marram- 
grass  seed  are  to  be  added  when  the  dunes  are  very  unstable  and  exposed 
to  breezes  from  the  sea. 

''These  quantities  of  seed  are  to  be  spread  separately  and  quite 
uniformly,  and  immediately  covered  over  with  brushwood  to  prevent 
their  being  blown  together  or  scattered  by  the  wind." 

The  pine  in  question  is  the  maritime  pine,  Pivus  pinaster  (Soland.), 
maritime  (Poir).  The  broom  is  the  brush-broom,  Sarofhamnus  scoparias 
(Koch).  The  marram-grass  is  the  Ammophila  fPsamma)  arenaria 
(Link.).  Gorse-seed  is  often  added — European  gorse,  Ulex  europaeus 
(Lin.).  All  these  plants  are  indigenous  to  the  country  and  flourish  there 
remarkably  well. 

The  quantity  of  different  seeds  per  hectare  has  varied  according  to 
the  works,  the  period,  and  the  Engineers  concerned.  I  shall  quote 
merely  a  few  cases  : — 

At  the  Biscarrosse  works  they  used — Pine-seed,  18  kilos;  broom-seed, 
6  kilos;   marram-grass,  4  kilos. 

Goury,  at  the  works  near  St.  Eulalie,  1829,  prescribed — Pine-s^d, 
16  kilos;  broom  or  gorse,  4  kilos;  hay,  5  kilos;  heath,  2  kilos.  (The 
iddition  of  heath  and  hay  is  rarely  seen.) 

Le  Boullenger,  according  to  his  report  of  1817,  used,  per  hectare, 
30  kilos  pine-seed  and  10  of  broom,  or  a  total  of  40  kilos,  which  exceeds 
the  weight  generally  approved. 

Some  sowings  of  acorns  have  been  made  :  Crouzet  did  so  in  1847 
on  50  hectares  of  the  dune  of  Pignude,  at  St.  Girons.  But  these  trials 
''ave  not  been  satisfactory,  and  have  remained  the  only  ones.     The  broom, 

universally  utilized,  has  done  badly  at  the  Cape  of  Verdon   and  at 

Inset — Sand-dunes. 
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A  brushwood-cutter    ... 

A   woman  employed  in  laying  out,   a  woman  em- 
ployed in  wickerwork 
A  boy  employed  in  sanding 
An  ox-wagon,  with  driver 
Two  horses,  with  driver  ...  .  .  ...       6     00  i   \ 

i 

17     75  .[ 

(17  fr.  75  c.  =  Us.  2d.)  ; 

The  cost  of  labour  is  now  higher,  and  consequently  the  amount  for 
fixation  works  which  I  have  ju^t  shown  would  be  insufficient.  TJie  con- 
tractor made  a  reduction,  but  only  of  3  per  cent.  I  have  not  taken 
account  of  that. 

Sowing  down  in'  Pine. 
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Cape  Ferret,  exposed  on  two  sides  to  the  tempests :  it  has  been  necessary 
in  places  to  sow  on  these  capes  nothing  but  marram-grass.  The  broonn 
has  suffered,  from  the  commencement  of  its  growth,  in  certain  dunes  of 
the  Bayonne  region,  where  the  sand  is  coarse,  and  consequently  dries 
to  a  great  depth  in  summer. 

The  pine  in  its  first  growth  is  at  the  mercy  of  the  wind  and  the  sun. 
The  other  plants  protect  it,  especially  the  broom,  which  soon  forms  a 
thick  scrub. 

The  addition  of  different  seeds,  amongst  them  the  broom,  was  pro- 
posed by  de  Villers  before  Br^montier.  But  de  Villers  was  careful  to 
explain  that  these  plants  had  for  their  object  the  stopping  of  the  sand, 
whilst,  according  to  Br^montier  and  his  successors,  their  sole  object 
in  the  process  of  fixation  is  to  protect  the  very  young  pines.  It  is 
maintained  that  this  mixture  was  first  made  by  Peyiehan,  Br^montier's 
local  agent,  on  his  own  initiative,  without  having  received  an  order  to 
do  so,  but  it  is  not  known  by  what  idea  he  was  guided. 

At  the  Lacanau  works  the  cost  of  this  sowing  is  the  following,  per 
hectare: —  Fr.    c. 

20  kilos  pine-seed,  at  35  centimes,  including  labour  7  00 
8  kilos  broom-seed,  at  70c.,  including  labour  ...  5  60 
5  kilos   marram-grass   seed,    at    20  c.,    including 

labour  ...  ...  ...       I     00 


Total  cost  of  sowing,  per  hectare     ...     13     60 
(13  fr.  60  c.  =  about  10s.  lid.) 
Three-twentieths  for  incidental  expenses  and  per- 
quisites of  the  contractor     ...  ...  2     04 

Cost  of  sowing  1  hectare   ...  ...     15     64 

(Or,  in  round  numbers,  16  fr.  60  c.  =  128.  6d.) 

No  means  are  adopted  at  these  works  to  cover  the  seed  with  sand, 
the  trampling  of  the  workers  and  the  sanding  (sablage),  which  will  be 
spoken  of  later,  sufficing. 

Sowing  in  Marram-grass  (AMMOPmLA  arbnaria). 

Marram-grass  seed  alone  is  used  on  the  borders,   which  the  defence 
works  will  not  completely  shelter  from  the  outside  sands. 

The  hectare  of  dune  to  be  planted  with  marram-grass  will  be  sown 
with  15  kilos  of  seed  of  this  plant,   mixed  with  damp  sand  so  that   it 
may  not  be  carried  away  by  the  wind  when  sown  broadcast. 

15  kilos  marram-grass  seed,  at  20  c.  a  kilo,  labour    F".    c. 
included  ...  ...  ...  ...     3     00 

Three-twentieths,     incidental     expenses     and     per- 
quisites of  contractor         ...  ...  ...     0     45 


Cost  of  sowing  1  hectare  ...     3     45 

(Or,  in  round  numbers,  3  fr.  40  c.  =  2s.  8d.) 

The  marram-grass  thrives  in  the  bare,  moving  sand.      It  was  there- 
fore planned  to  sow  a  strip  50  metres  wide  along  the  palisades  on  th& 
inner  side  of  the  works,  this  strip  being  inevitably,  by  reason  of  these 
defences,   liable  to  the  attacks  of  the  sand.     Likewise,  the  part  of  the 
'(•  dunes  situated  at  least  500  metres  from  the  sea  has  been  sown.     Marram- 

grass,  in  fact,  can  alone  do  well  there.     All  these  sowings  of  marram- 
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grass  have  been  protected  by  a  half -covering  (demi-cottverftire) — that  is 
to  say,  covered  by  a  reduced  quantity  of  branches. 

Marram-grass  grows  of  its  own  accord,  in  places,  far  from  the  sea. 
Le  Boullenger,  in  his  curious  report  of  1817,  relates  that  having  climbed, 
near  Biscarrosse,  to  the  summit  of  the  high  dunes  of  Dortignet  (at 
4  kilometres  from  the  sea),  he  found  it  crowned  by  a  cone  covered  with 
marram-grass. 


Slope  at  "Wall  op  ENcnoACHMENT." 
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Flats  (Lbttes). 

At  this  works  the  western  slope  of  several  dunes  was  skirted  by  a 
sandy  flat.     It  was  covered  for  a  certain  width  with  a  half -covering,  and  i 

that  sufficed  to  enable  the  flat  to  plant  itself  with  vegetation  enough  to  .4 

fix  it. 

The  scheme  of  the  Biscarrosse  works  does  not  provide  for  covering 
being  put  on  the  flats,  but  for  a  transplanting  on  them.     This  operation  i 

consists  in  sowing  (on  the  flats)  6  kilos  per  hectare  of  pine-seed,  planted  4 

in   holes    O'lOm.    in    depth,    0*26  m.    apart,    with    about    two   seeds   to  '.| 

the  hole.      This  is  estimated  (seed  included)  at   12  francs  per  hectare.  I 

The   object    in    view   is   less   to  fix   the   flats   than   to   stock   them   with  It 

pines.      Similar    *'  transplanting "    is   also    often    done    on    sown   parts  *! 

of  dunes  that  have  come  on  badly.  "  Experience  has  shown,"  wrote 
Ritter  in  1862,  "that  the  mere  faot  of  the  neighbouring  dunes  being 
sown  is  sufficient  to  lead  immediately  to  the  natural  establishment  of 
plants  on  flats  situated  under  the  wind."  However,  in  order  to  have 
there  in  good  time  a  forest  of  pines  it  is  necessary  to  plant  the  seed  -" 

of  that  tree. 

Time  of  Sowing.  J; 

"  Sowing  can  be  done  at  all  times  of  the  year  if  that  is  considered  \ 

necessary''  in  order  to  expend  credits  (within  given  time),  but  it  is  pre-  l| 

ferable  to  work  as  much  as  possible  from  the   1st  October  to  the  30th  ^ 
April." 


m 


V 

I 
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"  Nevertheless   sowing   should    not   be    done   on    the   steep    slopes    of 

declivities  except  during  the  summer,  when  the  sand  is  perfectly  dry,  V 

and  care  must  be  taken  besides  to  have  it  well  stamped   down  by  the  I 

workers,   in  order  to  lengthen  the  slope  and  to  prevent  the  new  sand,  } 

carried  by  the  wind,  rolling  down  and  carrying  away  the  covering."  i 

This  requires  some  explanation.     We  have  seen  that  the  greater  part 
of  the   dunes   requiring  fixation   are   "dune-waves";    that  the   eastern 

slope,  or  slope  of  encroachment,  of  this  kind  of  dune  is  very  steep;   that  ?' 

the  damp   sand,    driven   by  tempests,   accumulates   above  the   "wall   of  \' 
encroachment"   in   a  particularly   steep  slope;    that   it  falls  in   sheets; 

that  the  sand  of  this  slope,  drying  in  summer,  flows  [down]  less  steeply.  ; 

Consequently  sowing  done  on  this  slope  in  winter  or  spring  time  must  < 
'oil. down  if  special  precautions  have  not  been  taken.     On  this  subject 

^eschamps  junior  wrote  in  1840  : —  ^ 

"It  is  possible  to  sow  immediately  even  the  steepest  backs  of  dunes  i 

ithout  having  to  fear  extraordinary  loss.     The  method  of  doing  so  has  .1 

ften  been  in  use  at  the  works  of  Soulac,  Grayan,  and  Hourtin,  and  it  . 
IS  always  succeeded.     It  consists  in  placing  a  dozen  women  and  children 

the  foot  of  the  dune  on  the  eastern  side,  and  getting  them  to  climb.  \] 

id  to  stamp  with  their  feet,  the  abrupt  face  that  it  is  wished  to  fix.  j. 
is  repeated  movement  of  the  feet  is  enough  to  make  the  sand  which 
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is  not  settled  on  the  face  run  down,  and  the  eouverture  can  then  be 
spread  without  having  to  fear  [the  necessity  for]  large  repairs,  A  team 
of  twelve  or  fifteen  women  and  children  can  in  this  way  in  half  a  day 

1  1  consolidate  the  eastern  slope  of  a  dune,  an  area  of  more  than  100  hectares, 

with  the  very  slightest  increase  of  expense.  If  instead  of  immediately 
placing  the  whole  of  the  dune  under  &  covering  of  brushwood  (the 
eouverture)  the  eastern  slope  is  left  in  a  state  of  unstable  sand,  the  winds 
of  the  north  and  north-east,  which  blow  sometimes  with  much  violence, 
tear  up  the  sand  on  the  edge  of  the  sown  area  on  the  west  and  occasion 

\^  the  loss  of  several  hectares.      This  was  experienced  bv  the  Contractor 

'}  Dumora  at  the  Lacanau  works,*  where  he  had  so  left  without  eouverture 

during  the  winter  the  eastern  >  slope  of  one  of  the  dunes  that  he  had  to 

•;  fix.     The  repairs  he  had  to  make  at  the  expiry  of  a  few  months  proved 

j  there  was  no  economy  in  following  this  system.** 

•  J^mois  wrote  on  the  30th  May,  1820  : — 
i  *'  I  visited  the  sown   area  of  Carquebin  and  Lestrounques,   which   I 

found  finished  and  in  good  condition,  with  the  exception  of  the  crest 
of  the  slope  of  Lestrounques,  and  part  of  that  of  Carquebin,  which  had 
fallen  down  for  about  400  metres,  the  height  being  reduced  bv  about 
10  metres.  This'  kind  of  losses  often  happens  at  other  works,  but  not 
so  generally  as  upon  this  *one.  It  must  result  if  the  precaution  is  not 
taken  to  make  the  sand  roll  down  from  the  crest  before  placing  the 
eouverture." 

m 

COVERING  (COUVEHTUnE). 

*'  Seed  will  be  covered,  bv  boughs  trimmed  fanwise  like  the  branchlets 
of  trees  on  opposite  branches.  To  this  end  all  twigs  above  or  below 
which  would  prevent  the  branch  lying  quite  flat  on  the  soil  are  to  be 
cut  off  with  a  sharp  instrument.  If  the  rib  of  a  branch  is  crooked  or 
twisted,  it  is  to  be  remedied  before  usinfir  by  notches  cut  half-way  througrb 
it  with  a  very  sharp  instrument.  Thipse  branches  will  be  laid  as  exactly 
as  possible  on  the  surface  of  the  soil,  superimposed  one  on  the  other 
like  feathers  on  a  bird's  bod  v.  [According  to  another  method  the  boughs 
should  be  covered  bv  the  tops  of  the  succeeding:  ones  for  a  third  or 
fourth  of  their  lenerth.]  This  coverinor  to  be  kept  on  the  soil  by  shovel- 
fuls of  sand  thrown  about  0*25  m.  apart.  [Thife  is  sanding.] 
'•  "  On  steep  slopes,  as  the  brushwood  cannot  be  weighted  down  with 

I  sand,   it  is  trimmed  and  overlapped,   as  has  just  been  described,   and, 

further,  the  thick  end  of  the  stem   is  forced  into  the  soil  to  a  depth 
'  of  0-10  m. 

"  1,500  bundles  of  brushwood,  weishinqr  10  kilos  each,  are  used  per 
|.  hectare  on  dunes  to  be  sown  in  nine  and  broom,  and  750  bundles  only 

\dfmi -eouverture^  for  parts  to  be  sown  in  marram-grass,  or  for  the 
fixation,  without  sowing,  of  sandy  flats. 

"  The  branches   which   form  the  byndles   should    not   be   more   than 
I;  0-03  m.  in  diameter  of  the  stem,  and  should  have  all  their  leaves.     They 

\\  .  should  be  cut  for  at  least  twenty  days  [before  usinel  from  the  1st  Novem- 

jl  ber  to  the  Ist  April,  and  for  ten  days  during:  t^^^  rest  of  the  year." 

These  twentv  davs  and  ten  davs  are  prescribed  to  give  the  branches 

*  *  * 

„  time  to  dry.  because,  generally,  the  bundles  are  bought  by  weight. 

•  The  procedure  to  be  followed    in  layine:  the  eouverture  is  governed 
by  the  principle  that  we  have  already  seen   in  regard  to  palisades.     I^ 


{ 
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♦  It  is  another  works,  also  in  the  Commune  of  Lacanan,  which  serves  aa  an  example. 
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was  defined  by  Deschamps  junior   in   1833,   consequent  on   a  fortuitous 
incident  he  had  observed  at  the  dune  of  L^  Brisquette  at  Hourtin  : — 

'*  Let  ahcd  (fig.  6)  be  a  dune  to  be  fixed.  Let! us  suppose  that  it  is 
isolated  towards  the  north,  ,and  towards  the  south  connected  with  a  con- 
tinuous chain.  The  sowing,  and  therefore  the  eouverture,  must  go  from 
north  to  south,  to  form,  as  near  as  possible,  zones  parallel  to  the  direction 
of  the  south-west  wind,  taking  particular  care  to  establish  [set]  the  lines 
of  eouverture  in  the  same  direction.  If,  on  the  contrary,  the  dune  were 
isolated  towards  the  south  it  would  be  necessary  to  begin  the  sowing 
in  this  direction,  and  to  give  to  the  zones  of  eouverture  a  direction 
parallel  to  the  north-west. '* 
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Fig.  6. — Oriontation  adopted  for  the  covering.     (The  parallel  zones  are  hatched.) 

The  plan  of  our  Lacanau  works  does  not  show  in  what  direction  the 
branches,  taken  individually,  ought  to  be  placed;  but  another  plan,  laid 
down  in  1846  by  the  same  Engineer,  Pairier,  says,  after  giving  the  same 
course  to  be  followed,  "  The  stems  of  the  branches  should  be  placed  in 
the  direction  of  these  zones. '* 

In   a   plan  of  1843,   Chambrelent,  after  liaving  prescribed  the  same 

procedure,   adds  that  the  stems  of  the  branches  ought  to  be  placed  in 

the  direction   of  north  to  south.     I  think  that  this  disposition  of  the 

branches    should    allow    each    zone    to   be    begun    easily    at    its    seaward 

xtremity. 

In  1842  de  Champflorin,  at  the  works  of  Biscarrosse  South,  began  at 
'■'^e  southern  extremity,   proceeding  N.W.  to  S.E.  by  zones  about  3,500 
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metres  long  and  500  metres  wi'ie.  He  plai;ed  the  couvert-ure  on  each  zone, 
beginning  on  the  wean  siile  ifitfi,  it  I  hare  understood  aright,  branches 
placed  individuallr  in  the  direction  of  aowth  to  north. 
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Via.  7.— Frocudurt'  tollowed  at  the  worka,  BiscamiBse  South. 

The  above  aketcli.  which  lie  made  in  June,  1842,. indicates  this  pro- 
cedure, as  well  as  the  state  of  the  workN  at  that  date. 

Other  modes  of  procedure  have  been  adopted,  but,  with  rare  excep- 
tions, tliev  belong  to  earlier  times. 

In  La'ndes,  Goury  in  1S29.  de  Silguy  in  1834,  divided  the  surface 
til  he  fixed  into  zones  10  metres  wide,  parallel  with  the  sea — that  is  to 
saT,  running'  from  north  to  soufh.  They  commenced  by  the  most  westerly 
zone.  Tliey  jilai^o.l  tlic  tops  of  the  brandies  to  the  east  and  the  ends  to 
the  wesr,  iuid  arraTi','t'd  tlicni  llnis  in  successive  rows,  beginning  at  the 
eastern  edge  of  the  zone,  extending  towards  the  west.  Each  row  over- 
lapped the  preceding  one  by  a  third  or  a  quarter.  This  first  zone 
'lished,  they  completed  in  the  same  way  the  one  bordering  it  upon  the 


In  1819  Jemois,  t 
for  his  own  edificatic 
of    whic 
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'  of  Landes,  went  to  Gironde  to  stud} 
s  (fafavx)  of  La  Teste,  the  perfection 
lited    one    of   the    works    (atelier),    then 


'  We  were  astonished  to  see  that  the  stems  [of  branches]  were  placet 
against  [the  course  tif]  the  prevailing  winds,  instead  of  going  with  them, 
as  the  theory  recommends.  Experience  proves  that  in  this  way  the  win*?- 
do   less   harm    to    the    coavtrlurf    and    that   the    branches    are    not    dit 
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Price  of  covering  1  hectare  ...  ...  ...  ...     96     60 

(96  fr.  60  c.  =  £3  17s.  3d.) 

Sowing  in  pine  costing  15  fr.  60  c,  as  we  have  seen,  the  fixation  of  the 
dunes,  comprising  sowing  in  pine  and  couverturt^  costs,  per  hectare,  at 
this  works  112  fr.  20  c.  =  £4  98.  9d. 


Total  ...  ...  ...  ...  ••■     43     12 

(43  fr.  12  c.  =  £1  14s.  6d.) 

fhree-twentieths  for  out-of-pocket  expenses  and  perquisites  of 

contractor       ...  *   ...  ...  ...  •  •••       6     47 


(Or,  in  round  numbers,  49  fr.  60  c.  =  £1  198.  8d.) 


arranged.  The  stems  of  the  boughs  being  placed  in  the  direction  of  the 
wind,  -small  crevasses  are  formed  between  them,  the  tiny  pines  are  laid 
bare  and  often  perish,  the  sand  is  carried  forward  on  the  couvtrturt^  &c. 

''A  comparison  of  the  condition  of  the  areas  sown  at  the  same  time 
in  Landes  and  at  La  Teste  by  the  two  methods  induced  us  to  give  the 
preference  to  the  method  followed  at  the  latter  place." 

But,  whatever  the  solution  adopted,  it  is  very  important  that  the 
branches  be  well  placed  close  to  the  soil,  or  they  will  be  carried  away  by  f 

the  wind. 

The  branches  (called  also  brushwood,  heather,  fagots^  boughs)  are  of 
broom  or  gorse;  then  come,  of  second  quality,  pine  and  giant  heather. 
The  pine,  perhaps  on  account  of  its  threadlike  leaves,  allows  the  young 
plants  to  be  grievously  scorched  by  the  sun.     Giant  heather  decays  too  ( 

rapidly.      Such  is  the  order  extolled  by  Saint  Aubin,  Deschamps  junior,  \ 

and  de  Silguy,  in  1822,  1833,  1834.      But  the  most  recent  plans  do  not  { 

give  any  preference. 

Sometimes  they  are  cqjitent  with  herbs  or  reeds  spread  with  a  pitch- 
fork and  weighted  down  by  sand  spread  with  a  shovel. 

The  branches  were  taken,  without  having  to  pay  cost  or  indemnity,  t 

from  State  lands  or,  in  some  cases,  from  commons.  ■! 

Following  is  the  cost  of  fixation  of  a  hectare  of  the  Lacanau  works  : —  | 


1 


J 


Entire  Couverture,  composed  of  1,500  Fagots. 

Cutting    of   .1,500   fagots,    10   kilos   weight,    at    1  fr.    20  c.    the  Fr.     c 

hundred      .  .  ■•  ■•  -.  ■  ...  18     00  \ 

Gathering  and  tying,  at  40  c.  per  100  fagots...  ...  ...       6     00  j    , 

Transport  ...  ...  ....  ...  ...  ...  45     00  < 

Spreading  and  i;anding  brushwood  contained  in  the  1,500  fagots,  ' 

at  1  fr.  per  100  fagots  ...  ...  ...  ...  16     00  | 

Total  ...  ...  ...  ...  ...  84     00  ? 

(84  fr.  60  c.  =  £3  7s.  3d.)  | 

Three-twentieths  for  out-of-pocket  expenses  and  perquisites  of  the  x 

contractor      ...  ...  ...  ...  ...  ...  12     60  f!    . 


(J 


I 


Demi -couverture,  composed  of  760  Fagots,  v 

Cutting,  gathering,  tying,  and  transport  of  750  fagots  (half  of  Fr.  c.  \\ 

the  cost  above)               ...             ...             ...              ...              ...  34  50 

Spreading  and  sanding,  at  1  fr.  15 c.  for  100  fagots  ...              ...  8  62  ^ 


?! 


\ 


'ost  of  demi-couverture  of  1  hectare  ...  .  ...     49     59  1' 


'j  ♦ 
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Sowing  in  marram-grass  being  estimated  at  3  fr.  40  o.  the  hectare, 
fixation  of  1  hectare  in  marram-grass,  with  demi-couverturCy  comeB 
to  53  fr. 

Couverture  is  the  biggest  factor  in  the  costfof  fixation,  on  account 
particularly  of  the  transport  of  the  brushwood  of  which  it  is  composed. 

We  observe  that  in  the  cost  given  above  (112  fr.  20  c.)  of  this  fixation, 
transport  of  brushwood  is  entered  at  45  fr.,  or  rather  51  ir.  76c.,  for  it 
is  necessary  for  this  comparison  to  increase  it  by  the  three-twentieths. 
Transport  therefore  accounts  foi*  very  nearly  half  the  expense. 

At  certain  ^arts  of  the  Biscarrosse  works  fixation,  including  sowing, 
is  estimated  in  the  specifications  at  a  cost  of  198  fr.  the  hectare,  of  which 
126  fr. — nearly  two-thirds — are  absorbed  by  transport  of  brushwood. 

The  carriage  of  brushwood  has  therefore  played  a  very  important  role 
in  every  question  of  fixation  of  our  dunes.  One  work  has  been  designed 
with  a  poor  surface  because  there  was  but  little  brushwood  in  the  vicinity 
on  the  dunes  or  leftes.  Another  dune  has  been  fixed  in  preference  because 
advantage  could  be  taken  of  a  neighbouring  dube,  fixed  eight  years  before, 
being  covered  with  splendid  brushwood  which  it  would  be  a  pity  not  to 
make  use  of.  Oft^n  a  dune,  has  been  fixed  not  for  its  own  importance, 
but  because  in  six  to  ten  years  it  would  be  possible  to  use  brushwood 
growing  on  it  to  fix  others,  the  progress  of  which  it  was  very  necessary 
to  arrest. 

*^  In   the   Commune   of    Biscarrosse,"    said   Ritter    in    1861,    **  there 
extends  a  mass  of  dunes  10  kilometres  long.     In  the  midst  of  this  mass 
since  1840  a  surface  has  been  sown  of  about  1,000  hectares  in  order  to 
form  a  centre  of  production. 
'  Similarly,   in   1843,  Chambrelent,  at  great  expense,  made  two  strips 

of  sowing  to  divide  the  mass  of  mobile  dunes,  50  kilometres- long,  lying 
between  Lege  and  Hourtin,  and  to  provide  the  means  of  attacking  them 
some  years  later. 

On  the  subject  of  an  immense  works  of  2,159  hectares  at  Mimizan 

and  St.  Julien,  with  frontage  of  6  kilometres  to  the  sea,  Ritter  notes  on 

,      the  plan  in  1860  :    '*  Being  unable  to  subdivide  them  on  account  of  the 

almost  complete   absence   of   flats,   th^y   surrounded   it   with   plantations 

which  to-day  provide  the  resources  necessary  to  attack  it  on  three  faces.'* 

Looking  at  all  our  fixations  of  dunes  with  pine,  one  might  say  that 
i  in  general  their  price  per  hectare,  sowing  included,  has  varied  from  a 

little  less  than  100  francs  to  a  little  more  than  200  francs.     But  certain 
'  fixations  effetted  at  the  time  of  the  Commissions  have  cost  much  more: 

thus,  at  the  outset,  at  "Point  ^de  Grave  and  at  Flamand  (Hourtin),  brush- 
wood had  to  be  sent  for  a  distance  of  18  to  20  kilometres,  and  the  cost 
of  1  hectare  of  fixation  exceeded  400  francs.  Some  years  afterwards 
the  brushwood  from  these  two  sowings  enabled  the  neighbouring  dunes 
to  be  fixed  at  a  cost  of  130  and  120  francs.  The  fact  of  the  great  distance 
t  had  more  than  tripled  the  expense. 

We  have  seen  that  the  fixation  of  flats  {leites)  has  been,  on  the  00^1- 
trary,  very  cheap. 

Fixation   Br  Plantation  of  Marram-grass  (Ammophila  arenaria). 

i  This  method,  which  requires  no  cotiverture,   but  succeeds  well   ol 

''-  near  the  sea,  where  marrain-grass  can  flourish,  has  been  employed  at  t 

'"  Biscarrosse  works  on  a  breadth  of  170  metres  along  the  littoral  palisac 

;  The  specifications  of  this  works  contain  the  following  passages  : — 

"  In  plantations  of  marram-grass  the  bunches  are  to  be  disposed 

quincunx,   0*50  m.   apart;    use   300  bunches  of  marram-grass  weighi 

10  kilos  each  and  6  kilos  of  marram-grass  seed. 
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"  The  marram-grass  to  be  planted  should  be  chosen  from  the  finest 
and  strongest  tufts.  .  .  .  north  of  the  Customhouse  of  Sanguinet. 
The  average  distance  it  has  to  be  carried  will  be  [in  fact]  8,800  metres. 
Only  such  quantity  [0  tufts]  should  be  pulled  up  each  day  as  can  be 
planted  the  same  day  or  the  next  day.  .     . 

"  As  the  bundles  are  made  up  they  should  be  placed  upright  and 
covered  with  sand  to  a  height  of  0*25  m.  to  0*30  m.  in  order  to  preserve  | 

the  freshness  of  the  roots.     In  placing  them  in  the  shed  they  should  be  k 

treated  in  the  same  manner  till  the  moment  of  using  them.  { 

"  Wlien  getting  ready  to  plant  marram-grass,  commence  by  throwing  f 

broadcast  6  kilos  of  seed  per  hectare.     This  will  be  covered  over  naturally  J 

by  the  trampling  of  the  workers  in  planting  the  bunches.  !• 

"  Each  bunch  to  be  planted  should  h^ve  at  least  five  or  six  shoots.  I 

They  should  be  placed  in  trenches  25  to  30  centimetres  deep  and  0*50  m. 
apart,  arranged  in  quincunx  and  set  round  with  sand  well  pressed  down. 

''llie  planting  should  be  dbne  for  preference  in  the  months  of 
February  and  March  "  [August  and  September  in  the  Southern  Hemi-  * 

sphere]. 

.  Fixation  by  Tufts  of  Branchlets.  i 

Lefort  (l.Cy  p.  326)  noted  the  origin  of  this  method  : —  5 

**  A  trial  of  marram-grass  made  in  the  interior,  in  the  Commune  of  • 
Lit,  did  not  succeed.     However,  although  the  bunches  were  dead  all  over 

the  plantation,  the  sand  was  fixed  and  stable,  whereas  before  the  planting  j 

it  had  been  always  in  motion.     It  was  thought  that  for  live  bunches  of  v 

marram-grass  tufts  of  dead  branchlets  might  be  substituted  to  protect  | 

the  seedlings.     Trials  were  made  in  the  Mimizan  district,  and  they  were  . 

a  complete  success.'^  , 

This  method,  which  was  recoiAmended  by  Goury  about  1830,  consists,  L 
instead  of  establishing  the  converture,  in  planting  vertically  in  the  soil 

branches  of  broom,  or,  ftiiling  that,  of  giant  heath  or  pine.     The  branches  f 

are  0'50  m.  long,  stuck  in  the  sand  0*20  m.,  and  planted  thus  in  quincunx  ^ 

0*50  m.  the  one  group  from  the  other.     But  this  method,  designed  for  i 

the  less  exposed  places,   has  succeeded   only   moderately   well.     Strongly  j 
opposed  by  Bilaudel,   it  has  been   replaced  by  the  half-covering  {demi- 
couverfure),    which    gives    a    more   certain    result,    without    using    more 
brushwood  and  at  the  same  time  necessitating  less  manual  labour. 


Palisades 


I 


The  plan  of  the  Lacanau  works  stipulates:  **  The  palisades  are  to 
be  formed  of  boards  0*03  m.  thick,  r60m.  high,  and  0*15  in.  to  0*25  m. 
broad.  An  interval  between  each  of  0*02  m.,  driven  in  060  m.  These 
boards  to  be  of  tapped  [for  resin]  pine.'' 

According  to  Goury   a  space  of   0*02  m.    is  left  between  each   board  Ij 

*'     .      .      .     in  order  that  the  sand  may  filter  through  the  palisade  and  »\ 
buttress  it  below  in  proportion  as  it  is  loaded  on  the  windward  side." 

At  the  Biscarrosse  works,  where  the  palisades  have  a  more  important  S 

role,  the  boards  are  1*80  m.  long,  and  the  specification  adds  :    *'  The  con-  [j 

structiou   of  palisades  is  done  as  follows:    A  trench   is  opened,  0'40m.  *' 

deep,  in  the  bottom  of  which  the  boards,  previously  sharpened,  are  driven  ;. 

to  a   depth  of  0*20  m.,   so  that  they  are  planted  to  a  depth   of  0*60  m.  Jj 

They  are  firmly  fix^d  with  the  sand  dug  from  the  trench."  | 

Very    often    the    palisades    are    levelled    by    the    wind    or    buried,  i 

'  orowned  "  by  the  sand  which  they  arrest.     In  the  first  case  they  are  f 
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put  up  again,  and  in  the  second  set  higher.  Goury  thus  describes  how 
this  raising  is  effected.  The  top  of  each  plank  is  gripped  by  pincers 
with  a  long  handle.  .A  lever  is  passed  through  the  ring  of  the  handle 
and  the  plank  is  thus  raised.  The  soil  is  then  pressed  down  with  the 
feet.  Or  the  plank  is  bound  round  with  a  cord  or  chain  through  which 
a  lever  is  passed.  One  end  of  the  lever  rests  on  the  next  plank  and  the 
[free]  end  is  raised. 

At  all  the  works  the  setting-up  of  blown-down  palisades  and  tlie 
raising  of  buried  ones  is  paid  for  at  the  rate  of,  in  the  first  case,  5  c.  or 
6  c.;  in  the  other  10  c.  These  prices  apply  to  the  linear  metre  of  palisade 
set  up  or  raised. 

The  amount  of  this  setting-up  and  raising  has  varied  greatly.     At 
the  Biscarrosse  works,  the  plan  of  which  provides  for   7,430  metres  of 
palisades,  comprising  3,415  metres  along  the  sea,  particularly  exposed, 
it  was  foreseen  that  20,000  metres  of  setting-up  and  100,000  metres  of 
raising  would  be  required — ^that  is  an  average  of  about  three  settings-up 
and    thirteen    raisings    [per    metre].      In    fact,    only    6,600    metres    of 
settings-up  and  47,000  metres  of  raisings  have  been  done.     The  planks 
of  the  palisades  were  1*80  m.  long;   others  at  the  less  exposed  parts  were 
r35  m.  only. 

The  palisades  were  paid  for,  including  material,  at  1  franc  to  2  francs 
the  linear  metre,  according  to  the  works,  a  cost  which  was  much  affected 
by  transport. 

Clayonnages*  and  Cordons. 

*  *  The  clayonnages  are  single  or  double  [in  height]  :  the  first  consist 
of  a  row  of  stakes  2*4  in.  in  mean  diameter  and  4  ft.  9  in.  long,  spaced 
19  in.  from  centre  to  centre;  they  are  driven  19  in.  into  the  sand,  and 
interwoven  to  the  height  of  3  ft.  3  in.  above  the  ground. 

*^  For  double  [in  height]  clayonnages  the  stakes  are  to  be  8  ft.  2  in. 
long  and  3*1  in.  mean  diameter;  but  the  interlacing  with  branches  at 
first  is  done  to  a  height  of  only  3  ft.  3  in.  above  the  ground,  so  as  to 
leave  an  equal  height  for  a  second  interlacing  wh^n  the  first  becomes 
*  crowned  '  [with  sand]. 

"The  cordons  of  defence  are  to  be  formed  of  bundles  of  brushwood 
chosen  7f  in.  in  diameter  at  the  base  and  27 J  in.  at  least  in  height, 
planted  in  quincunx  in  two  or  three  rows,  according  to  circumstances, 
and  driven  llf  in.  into  the  sand.'' 

Cost    per    linear    metre    at    this    works:      Single    clayonnages.    Id.; 

double,  1x^5^. 

At  this  same  Lacanau  works  double  clayonnages  are  planned  instead 
of  palisades  at  the  boundaries  of  dunes  which  are  little  exposed  to  sand- 
drift;    in  other  places,  according  to  the  plan. 

*'  Single  clayonnages  interwoven  for  a  height  of  only  1  ft.  7^  in.  are 
to  be  constructed  at  the  foot  of  the  dunes  at  all  points  where  the  flats, 
at  the  time  the  planting  is  done,  are  sandy  enough  to  cause  encroach- 
ments." s 

The  Littoral  Dunb. 

We  have  seen  that  the  Biscarrosse  works  stretch  right  to  the  beach, 
and  that  they  had  to  be  protected  against  the  encroachment  of  sand  by 
a  palisade  3^735  yards  long,  the  length  of  that  side  of  the  works.  The 
accumulation  of  a  great  volume  of  sand  has  thus  been  produced  which 


*  Clayonnage  might  be  translated  by  "  brushwood  fence 
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has  built  up  a  veritable  dune — ^the  littoral  dune.  In  conformity  with 
the  plan  clayonnages  parallel  to  the  palisade  have  been  established.  The 
*  design  and  the  manner  of  proceeding  are  not  indicated  in  the  plan  for 
this  clayonnage^Xiwt  they  are  explained  in  the  works  that  I  have  cited 
of  Grand  jean  and  Bert.  That  Inspector  and  that  Administrator  of 
Forests  were  so  much  the  better  acquainted  with  it  that  the  Forest  Service 
was  led  to  apply  to  the  littoral  durie  all  along  the  coast  such  considerable 
repairs  as  were  equivalent  to  a  reconstruction. 

In  order  that  this  dune  may  not  be  damaged  by  the  winds  it  is 
necessary  that  it  should  not  exceed  a  certain  height  without  being 
widened  at  the  summit.  In  this  design,  on  the  dune  APB  (fig.  8), 
according  to  Grand  jean,  they  have  erected  at  2  metres  to  the  west  of 
the  palisade  P  a  clayonnage  C.  Between  these  two  defences  bunches  of 
brushwood  were  planted.  The  sand  accumulates  and  the  dune  takes 
the  outline  DCPB.  The  palisade  is  then  raised  to  P',  the  clayonnage  (C) 
is  heightened  by  a  second  clayonnage  (C),  and  the  intervening  platform 
is  consolidated  by  new  bunches  of  brushwood;  the  result  is  a  new  out- 
line IC'P'H.  And  these  operations  are  repeated  till  the  (Jesired  height 
is  realized. 


i   1 
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Fig.  8. — Cross-section  of  littoral  dune. 
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Often  they  prepare  a  good  width  and  a  gentle  slope  in  establishing, 
even  at  the  beginning  of  the  formation  of  a  dune,  a  clayonnage  '(C),  but 
placed  at  a  greater  distance  from  the  palisade  P,  and  (during  this  com- 
mencing period)  without  bunches  of  brushwood  in  the  intervening  space : 
this  is  probably  the  clayonnage  of  the  Biscarrosse  works. 

The  littoral  dune  is  fixed  with  marram-grass  by  means  of  a  planta- 
tion, or,  failing  plants,  by  sowing  seed  under  covering  at  the  rate  of 
33  lb.  of  seed  per  2 J  acres. 

Grandjean  considers  that  in  order  that  it  may  suffer  the  least  damage 
the  littoral  dune  should  not  be  made  more  than  32 J  ft.  in  height,  and 
its  slope  towards  the  coast  should  be  made  gradual  by  means  of  brush- 
wood to  an  inclination  of  26  to  27  in  the  100,  but  not  more  gradual. 

If  a  breach  is  made  by  the  wind  in  a  littoral  dune,  it  is  checked 
and  repaired  by  one  or  several  cordons  planted  with  plenty  of  marram- 
grass;  or,  indeed,  the  bottom  of  the  breach  is  stocked  with  tufts  of 
brushwood  planted  vertically.  If  in  the  course  of  time  the  wind  forms 
a  lump  (called  a  true)  the  marram-grass  [on  it]  is  pulled  up  and  the 
surface  loosened  with  a  mattock,  and  the  wind  is  not  long  in  carrying 
't  away.     Irregularities  [of  surface]  greatly  favour  attack  by  the  wind. 

In  actual  fact  the  littoral  dune,  when  fully  brought  into  a  state  of 
-epair,  has  neither  a  palisade  nor  bunches  of  brushwood.     It  has  only 
he  clayonnage,  as  c,  almost  level  with  the  ground,  to  mark  the  arrest, 
'his  dwne  is  enormously  widened  towards  the  east. 
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Diverse  Conditions. 

The  plan  of  the  Lacanau  works  stipulates:  **  The  contractor  is* 
responsible  for  success  until  three  years  after  the  last  sowings  have 
germinated.  The  annual  examination  is  declared  favourable  to  the 
contractor  when  the  seeds  have  sprouted — during  the  first  year,  fifteen 
stalks  of  pine,  and  the  same  of  broom,  per  square  metre ;  the  second 
year,  ten  stalks  of  each  species;  the  third  year,  six  stalks  of  each  species. 
The  surfaces  of  sown  areas  are  measured  horizontally,  without  taking 
into  account  the  inclination  of  the  slopes.*' 

Documents  on  other  files  show  that  it  is  dangerous  to  suspend  work 
for  long  :  the  sown  area  becomes  buried  in  sand,  the  covering  blown 
away,  first  from  the  borders,  and  later  progressively  from  more  of  the 
surface.  It  is  necessary,  as  Deschamps  junior  pointed  out  in  1833, 
to  mark  out  the  limits  of  the  covering  north  and  south  according  to  the 
same  principle  as  with  palisades.  It  is  also  sometimes  necessary  to 
defend  them  by  cordons.  All  damage  should  be  repaired  at  once  and 
palisades  erected  [where  necessary].  Works  abandoned  in  consequence 
of  the  calamitous  political  troubles  in  1813  suffered  great  damage. 

It  is  very  important  to  prevent  stock  from  pasturing  [on  the  dunes]. 
Le  Boullenger,  in  his  report  of  1817,  even  asserts,  witli  some  exaggera- 
tion, **  It  is  probable  that  if  the  dunes  were  left  to  themselves,  and  not 
covered  with  numerous  cattle  which  shave  off  and  tear  out  all  plant-life 
which  grows  there,  the  vegetation  would  soon  get  the  upper  hand,  and 
overcome  by  degrees  all  the  moving  sands.  The  passage  of  stock  alters 
the  dunes  in  this  way  :  their  steps  break  down  the  demi -aggregation 
which  binds  the  particles  of  sand  and  make  it  mobile  to  the  force  of  the 
winds.  Thus  the  dunes  ov«r  which  cattle  daily  pass  becoipe  through  that 
alone  a  depression,  and  soon  a  valley.''* 

In  1823  Saint-Aubin  justly  expressed  the  opinion  that  but  for  the 
cattle  **many  dunes  would  be  fixed  naturally,  and  nothing  more  would 
have  to  be  done  than  to  plant  them  with  a  shovel  to  get  them  covered 
with  forest." 

Since  the  commencement  of  fixation  tlie  wandering  of  cattle  has  been 
forbidden  in  sown  areas  and  in  their  proximity,  and  likewise  upon  dunes 
that  it  is  pr6posed  to  fix  in  a  few  years,  and  on  flats  destined  to  furnish 
covering-material.  It  is  largely  a  question  of  cows  an^  horses  living  in 
little  groups  in  a  wild  state,  and  belonging  to  nobody.  The  rangers 
have  orders  to  shoot  these  horses  with  their  rifles.  Even  in  1839  a 
ranger  of  the  Porge  complains  of  *'  the  havoc  wrought  by  the  wild  horses 
this  winter." 

A  crop  of  young  pines,  protected  by  thick  brushwood,  is  very  favour- 
able to  fires,  but  nevertheless  outbreaks  of  fire  have  been  very  few  during 
the  fixation  of  the  dunes.     This  is  because,  the  country  being  uninliabited 
(because  unproductive),  there  is  almost  no  one  who,  wilfully  or  not,  could 
start  a  fire.     I  have  turned  up  in  the  files  accounts  of  certain  fires  which 
were  lighted  by  shepherds  desiring  to  revenge  themselves  for  prosecution 
for  pasturing  their  flocks  in  sown  grou/idsj   accounts  of  other  fires  due  t^ 
the  carelessness  of  hunters;    of  others  arising  from  the  spread  of   fire 
kindled  annually  in  the  moor,  east  of  the  dunes,  to  renew  the  grass.      AJ 
these  causes  have  been  made  the  object  of  regulations  for  their  suppressio" 
or  decrease.     I  add  by  way  of  an  historical  curiosity  that  on  the  lit 
April,   1814,  at  the  close  of  the  war,  an  English  troop  of  seven  sailor 

*  In  1848  Conte-Grandchamps  [considered  that  he]  Raw  in  that  a  way  to  excava 
roads  acrosH  the  dunes  of  Miraizan  without  incurring  any  expense. 
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Poets  and  stakes  for  laying  out  tiie  works  : — 

87  signposts  of  oak,  at  3  fr.  20c.  each        ...  278     40 

178  corner  stakes  of  oak,  at  1  fr.  30  c.  each       .   231     40 


509     80 


Total    ...  ...  ...  ...  44,214     20 

Deduct  discount  on  contract  at  3  per  cent...  ...  1,326     43 

Cost  in  toto  of  work  done  ...  42,887     77 
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'  oame  to  Yerdon  to  destroy  by  fire  the  dwelling:  of  the  chief  of  worka  and 
the  cottage  and  stables  of  the  contractor  without  any  one  knowing  the 
reason. 

RE0KONII7G    OF    THE    EXPENSB. 

It  appears  to  me  that  it  would  be  interesting  to  close  this  examination 
of  operations  in  detail  by  a  reckoning  of  the  expenses  of  the  two  works 
that  I  have  taken  throughout  as  examples.  I  have  found  only  the 
expenses  made  in  the  contract.  I  am  unaware  as  to  what  they  have  been 
(though  certainly  small)  during  administration. 

LACANAU    WORKS. 

Reckoning  of  Work  done  by  the  Contractor,  dated  2J^th  November,  1869.  I 

340  hect.  53  ares  sown   in   pine,   broom,   and 

marram-grass    seed,    at     16  fr.     60  c.     per 

hectare 
86  hect.    18   ares  5   cent,   sown   with   seed   of 

marramrgrass  only,  at  3  fr.  40  c.  per  hectare 
340  hect.  53  ares  fixation  with  full  covering, 

at  96  fr.  60  c.  per  hectare  ...    ' 

93  hect.    25   ares  60  cent,   fixation  with  half- 

covering,  at  49  fr.  60  c.  per  hectare 

Defensive  works : — 

325     linear     metres     double     (in     height) 

clayonnages,  with  stakes  2*5  m.  long,  at 

19fr.  50c.  per  100  m. 
424  linear  metres  of  palisades,  new  planks, 

at  114fr.  50  c.  per  100  m. 
212  linear  metres  of  palisade, '  made  with 

planks  taken   from   an  old   palisade   of 

another  works  become  useless,  at  13  fr. 

94c.  per  100m.        ...  ...  ...  29     55 


Fr. 

5,312 

c. 

27 

1 
Fr.    c. 

293 

3 

f 
\ 

.32,896 
4,625 

20 

• 

50 

43,126   0 

■ 
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\ 

63 

37 

485 
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i 

578     40  J 


It  is  therefore  seen  that  the  protective  works  have  cost  relatively  little  r 

— about  a  seven tv-fifth.  ] 

I 

BISCARROSSE    WORKS. 

Reckoning  of  Work  done  by  the  Contractor,  dated  15th  October.    I860. 

The  price  of  164  francs  the  hectare  sown  is  an  average  price,  appli- 
ible  to  the  whole  works.  The  contract  gave  the  enormous  rebate  of 
3  per  cent. 

\ 


'i 
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This  reckoning  does  not  include  a  part  of  the  palisades  constructed 
of  old  boards  taken  from  the  defences  of  other  works  which  had  become 
useless  by  the  juxtaposition  of  new  works. 
646  hect.    10  ares  90  cent,   sown  and  covered,   at    164  fr.  f,-,  c 

per  hectare  ...  .,,  ...  ...  ...     105, "97     68 

62  hect.  51  ares  26  cent.,  plantation  of  marram-graas,  at 

92  fr,  per  hectare  ...  ...  ...  ...  5,751      16 

9,219-85  m.  elayonnage.*  on  stakes  2-60  m.  long,  at  30  c.  per 

linear  metre  ...  ...  ...  ...  ...  :;,7ti5     95 

12,263  metres  clayonnages  on  stakes  I'oOm.,  at  25c.  per 

linear  metre  ...  ...  ...  ...  .,,  3,uG5     73 

5,828  metres  new  palisades  (planks  TSOm.),  at  2fr.  per 

linear  metre  ...  ...  ...  ...  ...        11 ,656     00 

9,668  raising  of  elayonnage^  by  interweaving  branches  on 

their  higher  part,  at  15c.  per  linear  metre     ...  ■,..  1.450     20 

47,291  metres  raising  of  sanded-up  palisades,  at  10c.  per 

linear  metre         ...  ...  ...  ....  ...  4.729      10 

6,586  metres  setting  up  blown-down  palisades,  at  5  c,  per 

linear  metre  ...  ...  ...  ...  329     30 

273  metres  new  lower  palisades  (planka  1'35  m.).  at  I  fr. 

50c.  per  linear  metre        -.,  .,.  ...  ...  409     50 

431  metres  srmple  clayontiaj/fs,  at  10c.  per  linear  metre  ...  43      10 


Total 
Deduct  discount  of  33  per  cent... 


13J.997     94 


.91.118 


It  follows  from  this  reckoning  that  out  of  135,997  francs  of  total  cost, 
discount  (rebate)  included,  the  defences  (palisades,  claf/omtr/fffsi  cost 
24,448  francs,  not  counting  the  palisades  made  of  old  planks  used  again. 
This  is  almost  a  fifth,  which  is  a  considerable  proportion,  although  the 
eiplanations  that  1  have  given  made  it  to  be  expected. 


VARIOUS  QUESTIONS. 
,   EcoKOUic  Yield. 

The  authors  of  the  fixation  of  the  Gascony  dunes  considered,  although 
as  a  secondary  matter,  the  pecuniary  advantage  of  transforming  theae 
sterile  regions  into  productive  territory.  At  present,  thanks  to  them, 
theae  sands,  formerly  bare,  are  covered  with  magnificent  pine  forests 
which  produce  resin  and  timber  in  abundance.  Do  the  recci]>ts  front 
these  operations  cover  the  costl 

Omitting  those  dunes  and  flats  that  have  been  restored  to  their 
ancient  owners  or  alienated,  the  State  now  poBseases  47,001)  Jiectares 
(21.000  in  Gironde  and  26,000  in  Landes),  including  in  that  area  the 
littoral  zone,  which  is  not  wooded  and  is  unproductive.  During  the  last 
four  years  (1910-13)  this  area  has  produced  in  timber,  resin,  Ac,  a 
return,  varying  but  little,  which  on  an  average  is  something  over 
2,100,000  francs.  On  the  other  hand,  the  expenses  of  administration— 
the  chief  items  being,  of  course,  the  work  done  and  the  wages  of  staff — 
are  slightly  above  300,000  francs  per  year.  The  net  receipts  are  there- 
fore 1,800,000  francs  from  47,000  hectares — that  is  to  say,  on  ati  average, 
38  francs  per  hectare. 
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The  total  cost  of  fixation  of  the  dunes  and  flats  rises  to  thirteen 
millions  (ten  for  the  work  of  fixation  and  three  for  improvements)  for 
an  area  of  about  100,000  hectares.  That  is  almost  130  francs  per 
hectare.* 

A  revenue  of  38  francs  net  resulting  .from  an  investment  [outlay]  of  il 

130  francs  represents  an  interest  of  30  per  cent.     The  enterprise  there-  I 

fore  appears  one  of  the  most  profitable.     But  it  is  uecessarv  to  remember  ■" 

that  during  very  many  years  the  capital,  130  francs,  brought  in  nothing.  ,' 

It  is  thus  that,  for  the  part  within  the  Department  of  Landes  (26,000  (j 
hectares),  the  returns  did  not  begin  to  cover  the  annual  expenses  until  '  iJ 
from  1895  forward,  fifty  years  perhaps  after  the  mean  [average]  date 
of  the  fixation.  One  must  therefore  admit  that  during  this  long  interval, 
and  for  some  years  after,  the  capital  invested  has  been  much  augmented, 
perhaps  quintupled,  by  the  effect  of  compound  interest.  The  interest 
on  the  capital  is  thus  brought  down  to  one-fifth — that  is,  6  per  cent.     The 

profit  thus  reduced  is  nevertheless  very  satisfactory,  especially  when   it  \ 

is  considered  that  the  work  has  put  a  stop  to  all  the  loss  and  damage  - 

that   was  constantly  being  caused  to  the  inhabitants  by  the  progression  '[ 

of  the  dunes.  '  '^ 

Want  of  the  means  of  transport  has  been  mainly  responsible  for  the 
length  of  time  during  which  operations  were  not  paying.     During  the  P 

past  few  years  many  railways  have  been  constructed  up  to  the  dunes 
and  passing  through  them,  so  that  the  question  of  transport  is  now 
entirely  changed,  and  in  the  most  advantageous  way. 

If  means  of  transport  had  not  d(^veloped  more  slowly  than  the  pro- 
ductivity of  the  planted  areas,  the  capital  invested,  increasing  at  com- 
pound interest,  would  have  brought  in  10  per  cent.f  But  1  must  repeat 
that  the  calculations  of  interest  that  1  have  just  made  are,  and  can  only  ' 

be,  approximate. 

Ownership  of  the  Dunes  and  **Lette8." 

The  ownership  of  the  dunes  and  lettesy  which  was  of  little  importance 
and  ill  defined  before  the  fixation  when  these  regions  were  of  no  value, 

has   since  given   rise  to  numerous  disputes.      Private   persons   and  com-  ;j 

munes   have   claimed   the    ownership,    either    purely   and  simply,    or    in  i 

offering   it  to  the   State   in   settlement   of   the  moneys   expended   by  the  jj 

Government  under  the  Decree  of   14th  December,   181T).     But  the  State  ;' 

has  held  that  the  State  is  the  owner  of  the  dunes,  because,  in  fact,  they  i 

have   been   produced   by   the   sea.     As   regards  the   flats,    the   State   also  jj 

contended   that   they    *'  are  merely   variations   (modalities)   of   the   dune  \ 
created  by  "the  capricious  progression  of  these  moving  mountains,  which 
under  the  blast  of  the  tempests  now  fill  up  these  valleys,  and  now  open 

them  out  again  "  ;   and  in  consequence  a  private  individual  or  a  commune  ' 

"  is   unable  to  establish  either  possession   or   right  of   use   necessary  to  ■! 
obtain  by  prescription  these  estates  which  are  borne  hither  and  thither 

by  the  winds.''     Some  ancient  concessions  have  been  interpreted  ratlier  !■ 

according  to  modern  law  than  according  to  that  of  the  time  at  which  they  j 

were  made.     On  the  whole  the  claims  were  not  very  successful.  'i 


• 


♦  It  is  pit)bable  that  this  expenditure  does  not  include  the  whole  of  the  cost  of  staff  J 

and  general  expenses.     If  this  is  so,  the  figures  I  have  worked  out  require  to  be  a  Uttle  j 

modified. 

1 1  have  found  the  greater  part  of  the  numbers  which  have  served  me-  for  the 

boaiB  of  this -economic  note  in  de  Lapasse's  '*  Yield  of  Demesnial  Maritime  Pine  Forests 

1  the  Dunes  of  the  Landes  "  {Revue  des  Eaux  et  Fordts  of  the  Ist  June,  1906) ;   also  in  ^ 

tert,  U.,  pp.  109,  110. 
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In  1862  the  Engineer  Ritter  proposed  to  covenant  with  the  Commune 
of  Sainte-Eulalle  and  others,  which  claimed  the  restitution  of  flats  indis- 
pensable to  their  inhabitants  for  pasluring  their  stock.  *'  If  the  com- 
munes,*' wrote  he,  '*  lost  their  case  what  would  be  the  result  1  A  general 
discontent  and  a  hostility  which  might  show  itself  even  by  the  firing  of 
plantations  and  the  refusal  of  the  people  to  assist  in  the  case  of  forest 
fires/'  The  Conservator  of  Forests  feared  **  an  ill  will  which  might 
take  shape  in  regrettable  acts."     The  State  agreed  to  covenant. 

Drting-up  resulting  from  the  New  Vegetation. 

The  great  quantity  of  water  which  the  foliage  evaporates  contributes 
to  the  drying-up  of  the  country.  One  flat,  formerly  flooded  at  certain 
seasons,  has  not  been  so  since  sowing  was  begun.  On  the  contrary,  a 
few  years  ago  all  the  pines  on  a  wide  stretch  near  Le  Porge  having  been 
cut  down,  the  vegetation  of  the  imarsh  has  reappeared  in  the  hollows. 
I  had  this  last  fact  from  the  Coaiservator  Peloux,  who  had  this  forest 
in  his  charge. 

TRACES  OF  OLD  DEiPENCES  AT  LA  TESTE. 

We  have  seen  that  the  operations  of  Br^montier  in  th^  first  period, 
1787  till  their  suspension  in  1793,  had  consisted  in  fixing  the  coast  dunes 
in  the  environs  o^  MouUeau.  Br^montier  thus  prepared  at  a  distance 
the  defence  of  the  large  market  town  of  La  Teste,  situated  4  kilometres 
due  -east,  and  greatly  threatened.  But  under  this  system  the  defence 
could  not  be  effective  till  the  dunes  on  the  whole  of  this  width  had  been 
fixed.  Therefore  when  the  work  was  taken  up  in  1801  the  direct  defence 
of  La  Teste  at  Patchou,  which  is  quite  close,  was  at  once  decided  on  and 
commenced^ 

I  was  80  fortunate  as  to  find  on  the  ground  traces  of  this  work  and 
of  other  old  defences  of  La  Teste. 

When  from  La  Teste  you  go  towards  the  west,  in  the  plain  across  the 
fields  and  meadows  at  only  750  metres  from  the  church,  you  come  to 
a  little  wood  of  oaks,  the  King  of  Rome's  Wood.  It  is  the  advance  guard 
of  a  promontory  of  little  dunes,  wooded  with  pines — the  promontory  of 
Patchou.  To  the  south,  and  separated  from  Patchou  by  a  gulf -shaped 
space  of  meadows,  is  another  promontory,  that  of  Capet.  To  the  north, 
and  separated  also  from  Pa-tchou  by  a  width  of  meadows,  is  the  headland 
of  Juge  (see  fig.  9).  These  three  promontories  .are  crossed  or  bordered 
by  banks  such  as  are  produced  by  the  palisades  or  wicker  defences, 
AA',  BB',  CC',  DD'.     But  I  ought  first  to  give  some  explanations. 

The   reader   will   remember   the  fiat   dunks  ,2Jid  dune-waves  .or   high 
dunes.     Each  of  the  two  gulfs  [of  meadows]  is  terminated  by  a  dune- 
wave — the  dune  of  Capet  and  that  of  Laourey,  which  before  their  fixation 
(in    1813-14    the    first,    and    1815    the    second)    were    slowly    advancing 
.  towards  the  east,  following  their  *' wall  of  encroachment."  *  But  in  the 

;  spaces  between  and  at  divers  points  on  these  dunes  the  sand  is  carried 

forward  in  flat  dunes,  and  travelling  along  the  ground.    .It  is  thus  that 
our  three  headlands  have  been  formed,  veritable  advance  guards  of  the 
[  general  overwhelming.     At  the  headland  of  Patchou  a  rectilinear  bank, 

BB',    2*50  m.    high,    450  m.   long,   exactly  marks   the  separation    of   the 
sown  areas  of  1807  to  the  east  from  those  of  1813-14  to  the  west,  just 
j  as  shown  on  the  general  plan  drawn  up  by  the  Department  of  Roads  anc 

,  Bridges:     it  is  the  bank  produced  by  the  clayonnage  or  palisade  that 
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defended  the  sowing  of  1807  against  the  encroachment  of  the  sands  during 
thoee  six  or  seven  years,  perhaps  longer,  if,  as  may  be  supposed*  from 
certain  documents,  this  sowing  was  commenced  much  earlier.* 

At  the  extremity  of  this  same  headland  a  rectilinear  bank,  5  m.  high, 
AA',  250  m.  long,  separates  the  King  of  Rome's  Wood  from  the  pine 
'wood  dated  1807.     Its  volume  by  linear  metre  is  nearly  ten  times  that 
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Fio.  9. — Plan  of  protection  of  La    Teste. 

f  the  bank  BB'.  This  leads  one  to  suppose  that  ten  times  the  length 
f  time,  or  sixty  years,  must  have  gone  to  the  making  of  it;  and  as 
^118  line  received  no  sand  from  1807,  if  not  earlier,  it  appears  likely 
lat  clayonnages  were  put  there  sixty  years  earlier,  towards  1750 — that 


*  It  is  precisely  towards  1807  that  they  began  to  employ  palisades ;  up  till  then  only 
fonnages  were  known.  After  some  progress  reports  there  were  made  at  the  headland 
PatchoQ  in  1802  some  important  sowings,  the  success  of  which  has  been  complete. 
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is,  forty  years  before  Bremontier  begaD.  It  is  easy,  on  the  spot,  to 
calculate  that  if  the  sand  had  not  been  collected  by  this  bank  AA'  it 
would,  in  continuing  its  course,  have  lengthened  the  headland  by  from 
200  m.  to  300  m.  :  the  encroaching  sands  would  have  been  nearer  to  the 
church  by  one-third — they  would  have  been  but  500  m.  away.  The  sand 
driven  by  the  wind  might  have  even  come  nearer  to  La  Teste  than  we 
think,  for  all  these  headlands  terminate  in  an  extremely  thin  bed. 
Things  must  have  happened  as  Le  Boullenger  elsewhere  observed  at 
Bias  :  *'  A  dune  that  had  penetrated  into  the  heath  had  subdivided  in 
a  thousand  ways,  and  had  finished  by  scattering  itself  on  the  vast 
surface  of  the  heath,  the  vegetation  of  which  had  fixed  its  light  dust." 
Onfe  can  understand  the  alarm  of  the  inhabitants  [of  La  Teste]. 

The  less  important  headland  of  Capet,  which  was  sown  also  in  1807, 
was  created  thus  by  the  sands,  thanks  to  a  less  steep  slope  at  this  point 
of  the  dune  of  Capet  and  to  a  little  plain  (C).  The  bank  of  clayonnage 
or  palisade  CC,  3  m.  high,  150  m.  long,  occupies  the  crest  of  this  dune, 
and  in  the  direction  C  to  the  south  traverses  the  little  plain,  separating 
thus,  in  perfect  accord  with  the  general  plan  of  the  Roads  and  Bridges 
Department,  the  sowing  of  1807  from  that  of  1813-14  to  the  west. 

The  encroachment  of  Juge  presents  an  interesting  case :  that  of  a 
flat  dune  produced  by  the  dune  of  Laourey,  and  which,  fed  abundantly 
with  sand,  has  developed  in  a  long  peninsula,  and  has  taken  on  at  its 
forward  extremity  the  character  of  a  dune-wave  [high  dune].  The 
oblique  line  DD',  which  I  have  marked  on  the  plan  (fig.  9),  to  the  south 
of  this  curious  dune,  indicates  the  site  of  an  irregular  bank,  2  m.  high 
and  600  m.  long,  which  is  perhaps  due  to  the  clayonnages. 

Catros,  a  member  of  the  Commission,  relates  that  in  1809  and  1814 
he  sowed  on  the  headland  of  Patchou  more  than  25,000  red-pines  and 
other  conifers,  and  that  almost  all  succeeded  very  well.  I  do  not  think 
I  have  seen  more  than  eleven  of  them,  sole  descendants  of  those  thousands 
(at  the  northern  extremity  of  the  King  of  Rome's  Wood).  At  the  com- 
mencement of  the  fixations  trees  of  a  great  number  of  different  species 
were  planted  everywhere,  almost  all  of  which  grew  well,  and  almost  all 
of  which  have  disappeared  without  leaving  descendants.  They  dis- 
appeared owing  to  the  competition  of  the  maritime  pine,  the  indigenous 
species  (which  from  time  immemorial  lias  covered  the  ancient  dunes); 
also  owing  to  its  economic  competition,  the  maritime  pine  having  this 
superiority  :  that  it  yields  resin,  which  a  few  years  ago  was  sold  at  35  c. 
the  litre,  the  same  price  as  wine,  and  sold  at  80  c.  in  1864.* 

There  are  on  the  modern  dunes,  and  more  so  on  their  lettes  [flats], 
some  oaks  of  indigenous  species. 

We  have  seen  that  the  first  fixations  of  Bremontier,  1787-93,  were 
made  along  the  basin  of  Arcachon.  They  spread  on  either  side  of  the 
clump  of  ancient  forest  at  Moulleau.  Have  they  left  banks  analogous 
to  those  of  our  three  capes  of  La  Teste  ?  I  have  not  been  able  to  find  out 
anything  certain.  At  660  m.  or  700  m.  from  the  central  avenue  of 
Moulleau  the  Sablonney  Road  crosses  a  dune  3  m.  or  4  m.  high,  whi« 
stretches  perpendicularly  to  the  basin  for  560  m.  Is  this  a  bank  pr 
duced  by  clayonnage.^?     Is  the  higher  dune  of  the  same  direction,  whi< 

♦  Present  price  (May,  1914)  28  c.     The  price  of  resin  varies  very  much.     It  depen< 
on  the  market  price  at  Savannah  (United  States),  the  centre  of  a  region  which  product 
five  times  as  much  resin  as  Gascony.     The  advance  in  price  of  1864  resulted  from  t 
check  to  this  production  consequent  on  the  American  War  of  Independence.     [Trf 
lators'  note  :  Evidently  the  Civil  War  is  meant.] 
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bounds  MouUeau  on  this  Bide  at  250  m.  from  the  avenue,  due  alfeo  to  the 
arrest  of  the  sands  by  clayonnages,  or  is  it  due  to  their  arrest  by  the 
first  trees  and  shrubs  of  the  old  forest  of  Moulleau  ? 


FRENCH  MEASURES,  WEIGHTS,   ETC.,   CONVERTED  TO   ENGLISH 

EQUIVALENTS. 

1  metre  equals  3*281  feet. 

1  kilometre  equals  1,093*63  yards. 

1  hectare  equals  2' 47  acres. 

1  kilogram  equals  2*205  pounds  avoirdupois. 

1  franc  equals  9*6  pence. 

1  centime  equals  0*096  penny.  * 


By  Authority  :   Marcus  F.  Marks,  Governmfent  Printer,  Wellington. 
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The  influence  of  the  forests  in  protectinj;  reservoirs  used  for  power 
purposes  varies  in  different  repions  with  the  differences  in  soil,  siir- 
lace,  and  precipitation.  In  this  bulletin  those  regions  in  which  this 
influence  is  most  important  (pi.  1)  are  pointed  out,  also  tlie  value  of 
forest  cover  and  the  tinancial  limitations  in  its  employment  to  pro- 
lonjr  the  utility  of  a  reservoir  are  discussed. 

POSSIBILITIES  IN  THE  STORAGE  OF  STORM  WATER  FOR  POWER 

The  development  of  water  power  in  the  United  States  has  reached 
a  point  where  hydroelectric  engineers  are  no  longer  satisfied  to  use 
merely  the  minimum  flow  of  a  stream.  Many  power  companies  are 
now  planning  the  storage  of  s-torm  water  or  the  spring  and  summer 
melt  of  snow. 

The  water-power  resources  of  the  United  States  can  be  greatly 
inci-eased  through  storage  of  storm  waters,  it  being  estimated  by 
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M.  O.  I^eighton,  of  the  United  States  Geological  Survey,  that  with 
a  minimum  of  365OOO5OOO  horsepower  without  storage  there  might 
with  storage  "eventually  be  established  a  total  power  installation 
of  at  least  200,000,000  horsepower  and  probably  much  more." 

The  minimum  water-power  resource  of  the  eight  southern  Appala- 
chian States,  without  storage,  is  placed  bv  the  United  States  Geolo- 
gical Survey  at  3,340,000  horsepower.  If  storage  of  storm  water  is 
employed,  this  minimum  can  be  increased,  at  a  conservative  estimate, 
to  5,678,000  horsepower.  This  increase  is  based  upon  the  figures  of 
the  Geological  Survey  of  Tennessee  ^  indicating  the  possible  increase 
in  that  State.  Plans  which  have  been  worked  out  for  the  develop- 
ment of  water  power  in  Tennessee  show  that  the  power  could  be  in- 
creased by  storage  70  per  cent  above  the  minimum  dry-season  flow. 
Since  the  Tennessee  River,  on  which  these  figures  are  based,  is  a 
large  stream,  its  tributaries  having  their  sources  in  six  other  States, 
it  can  reasonably  be  assumed  that  the  water-power  resources  of  the 
Appalachian  and  Piedmont  regions  as  a  whole  might  be  increased 
in  tne  same  proportion. 

A  vast  power  plan  which  has  been  outlined  by  Harold  C.  Fiske  for 
the  full  development  of  the  Tennessee  River  calls  for  the  construction 
of  about  100  dams  on  the  river  above  Knoxville.  It  is  estimated  that 
under  this  development  there  might  be  produced  about  4,000,000 
horsepower  on  the  river  at  and  above  Muscle  Shoals.  The  economic 
feasibility  of  this  plan  would  depend  largely  upon  the  possibility  of 
procuring  at  low  prices  much  of  the  land  which  would  be  submerged 
by  the  reservoirs,  many  of  which  would  be  vast  lakes. 

This  proposed  plan  may  never  be  entirely  consummated.  In  any 
event,  if  the  enormous  resource  of  this  river  at  and  above  Muscle 
Shoals  is  to  be  adeauately  developed,  it  must  be  through  a  series  of 
storage  reservoirs,  tne  ultimate  value  of  which  will  depend  upon  the 
maintenance  of  storage  capacity  through  reducing  siltage. 

NECESSITY  OF  PERMANENCY  OF  POWER  RESERVOIRS 

The  value  of  a  storage  reservoir  depends  largely  upon  its  life, 
that  is,  upon  the  permanency  of  its  storage  capacity.  The  rate  at 
which  erosion  of  soil  is  taking  place  on  the  basin  of  the  supplving 
stream  is  the  all-important  factor  in  determining  the  periocl  of 
service,  or  the  number  of  years  which  will  elapse  before  the  soil  re- 
moved by  heavy  rains  from  the  lands  on  its  catchment  areas  will 
fill  the  reservoir.*     (PI.  2,  figs.  1  and  2.) 

Many  engineers,  accepting  siltage  in  certain  regions  as  a  natural 
condition,  customarily  determine  the  life  of  a  reservoir  and  ascer- 
tain whether  the  earnings  will  provide  for  the  amortization  of  its 
costs.  There  are  regions,  as  will  be  pointed  out,  where  methods  for 
the  control  or  reduction  in  silting  are  impossible  or  impracticable. 

H^'^^Ti''^''''"'  l-  '^'  "TWE  WATER  POWERS  OF  TEXXESSEK.  Tenn.  State  Geol.  Survey  Bull. 
17,  13i   pp.,  llluK,.  1014. 

■  In  most  caspR  it  is  not  poRsible  to  remove  economically  the  silt  depotdted  above  the 
dam.  To  do  so  would  often  mean  merely  passing  It  to  a  reservoir  lower  down  on  the 
8tn«am.  It  l«  suggested  thai  the  proiK)s4»d  Boulder  Canyon  Reservoir  on  the  Colorado 
River  be  flushed,  after  draining  it,  once  in  about  10  years  by  means  of  a  reservoir  located 
above  it  and  employed  only  for  this  purpose.  It  is  doubtful,  however.  If  this  can  actu- 
ally be  done  since  th<>  river  at  present  carries  its  full  load  of  silt  and  the  load  could  not 
be  materially  increased  by  flushing.  There  are  likewise  mechanical  difficulties.  But  If 
such  a  system  could  ever  be  employed  it  might  also  be  used  most  advantageoasly  on  the 
streams  of  middle  and  western  Texas  with  their  high  silt  burden. 
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The  loss  in  investment,  however^  through  the  silting  up  of  a  storage 
reservoir  on  a  head  stream  is  tnvial  when  compared  with  the  actual 
loss  to  the  region  of  the  reservoir  site ;  for  when  the  storage  capacity 
of  a  reservoir  has  once  been  destroyed  the  site  can  not  be  replaced. 
For  this  reason,  it  is  of  paramount  importance  that,  wherever  it  is 
possible,  the  permanence  of  the  reservoir  be  assured  through  adequate 
protection  oi  the  stream  basins. 

Just  as  the  public  is  demanding  that  hydroelectric  developments 
shall  not  be  made  piecemeal,  but  that  they  shall  be  so  coordinated  as 
to  obtain  the  full  and  complete  use  of  power  possibilities,  so  it  will 
require  that  the  catchment  area  shall  be  protected  from  erosion  as 
thorouglily  as  the  physical  conditions  justify.  This  restriction  would 
not  apply  to  dams  constructed  largely  to  secure  fall  and  not  to  pro- 
vide storage,  but  only  to  such  reservoirs  as  are  located  at  or  near 
headwaters  and  designed  to  provide  storage,  w^hich  will  modify  the 
regimen  of  the  river,  aflPecting  its  power  possibilities  and  possibly 
its  use  for  navigation,  and  tending  to  lessen  floods. 

It  is  believed  that  the  same  public  conscience  which  now  demands 
that  the  earning  value  of  forest  lands  shall  not  be  destroyed  will  also 
soon  require  the  protection  of  reservoir  basins,  in  the  same  manner 
perhaps  as  sanitation  is  now  often  provided  for.  Hydroelectric 
engineers  and  investors  in  water-power  securities,  as  well  as  indus- 
tries using  hydroelectric  power,  should  all  be  vitally  interested  in 
obtaining  such  protection  to  basins  employed  for  water  storage. 

INFLUENCE  OF  FOREST  PROTECTION  ON  SILTING 

Excessive  erosion  in  the  forested  parts  of  the  United  States  is 
largely  the  result  of  unnatural  conditions,  and  on  many  head  streams 
it  can  be  prevented  or  greatly  reduced.  Notwithstanding  the  fact 
that  there  are  many  reservoirs  which  have  become  so  silted  up  that 
only  the  channel  of  the  stream  remains,  this  is  not  the  natural  condi- 
tion for  most  streams  the  sources  of  which  are  within  well-wooded 
I'egions;  it  is  a  condition  produced  very  largely  and  often  entirely 
through  exposure  of  the  naked  soil — the  removal  of  the  protective 
cover  of  forest  and  of  forest  litter  and  humus.     (PI.  3,  figs.  1  and  2.) 

Though  2i  number  of  reservoirs  have  silted  flush  except  for  the 
stream  channel,  these  are  chiefly  on  the  smaller  streams  or  where 
the  solid  burden  contains  a  large  proportion  of  coarse  material.  The 
reservoirs  on  larger  streams  where  most  of  the  material  being  trans- 
ported consists  of  finer  silt  more  easily  held  in  suspension  do  not 
seem  in  all  cases  to  silt  flush,  or  they  do  so  very  slowly.  There  is  a 
relatively  rapid  silting  on  the  upper  portions  of  the  reservoirs.  The 
silting  tfien  proceeds  less  rapidlv  until  a  stage  is  reached  at  which  the 
rate  of  silting  is  materially  reduced,  either  because  eddies  and  con- 
vective  currents  hold  matter  in  suspension  or  because  velocity 
during  floods  scours  the  silt  above  a  certain  level.  There  are  local 
features  Ln  nearly  every  reservoir  which  control  the  rate  and  the 
ultimate  extent  ot  deposit. 

A  matter  for  serious  consideration  also  is  the  control  which  should 
be  exercised  by  the  States  in  preventing  an  increase  in  the  solid 
burdens  of  streams  in  cases  where  such  an  increase  would  jeopard 
valuable  power  sites.  In  certain  States  large  sums  of  money  are 
spent  by  the  Federal  Government  for  channel  dredging  or  for  the 
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purchase  of  woodland  for  the  protection  of  stream  flow,  yet  many 
States  have  taken  no  measures  to  check  or  control  stream  pollution. 
Enormous  quantities  of  earth  from  mines,  from  washing  kaoUn,  or 
from  other  sources  are  deposited  in  streams  without  protest.  Thou- 
sands of  acres  of  land  too  steep  for  permanent  profitable  cultivation 
are  cleared,  only  to  be  abandoned,  the  subsequent  erosion  adding  to 
the  streams  tons  of  silt,  much  of  which  is  deposited,  destroyinf|r 
reservoir  space  and  increasing  the  cost  of  power  or  filling  navigable 
channels.  Later  these  deposits  are  removed  at  the  expense  oi  the 
general  public,  when  a  careful  exercise  by  the  State  of  its  police 
power  would  have  maintained  the  land  in  some  form  of  permanent 
productivity,  would  have  avoided  much  of  the  wasted  effort  in  clear- 
ing it,  and  would  have  prevented  the  needless  expenditure  of  public 
funds  in  the  removal  of  silt  beds  from  stream  channels. 

The  western  streams  from  Colorado  and  middle  California  north- 
ward which  have  their  sources  in  the  forested  mountains  are  largely 
clear,  or  of  prevailingly  low  turpidity,  until  they  enter  the  treeless 
plains.     Those  which  have  their  sources  in  ana  flow  through  the 
wooded  regions  of  the  Northeast  are  likewise  clear.    The  headwaters 
of  the  Appalachian  and  southeastern  Piedmont  Rivers  are  clear  and 
carry  little  silt  burden  so  long  as  their  watersheds  are  protected  from 
erosion.     Tallulah  River   in  northeastern   Georgia,  on   which  are 
located  two  large  storage  reservoirs,  is  a  typical  stream  of  this  kind. 
One  of  these  reservoirs  was  recently  emptied  after  10  years  of  serv- 
ice, and  when  it  was  examined  only  a  trace  of  sedimentation  was 
found.    There  are,  however,  a  few  small  clearings  on  the  catchment 
area  of  this  river.     If  such  of  these  clearings  as  are  hilly  or  have  a 
rolling  surface  had  not  been  cultivated,  it  is  probable  that  even 
this   trace    of   sedimentation   would    have   been   less.    The    North 
Fork   of    Swananoa    River,    from   which    the    city   of    Asheville, 
N.  C,  obtains  its  supply  of  domestic  water,  has  a  very  broken  sur- 
face but  is  entirely  forested.    During  very  prolonged  and  heavy 
rains  there  is  considerable  turpidity,  chiefly  from  leaching  of  vege- 
table matter,  which  is  eliminated  in  a  settling  basin ;  at  other  times 
there  is  none.     This  small  river  is  one  of  the  head  streams  of  the 
Tennessee  River.     The  influence  of  the  forest  on  soils  subject  to 
erosion  is  indicated  by  the  difference  between  such  head  streams 
with  forested  basins  and  the  Tennessee  River  in  its  lower  reaches 
where  it  draws  from  similar  soils  unprotected  by  forest  cover.     So 
great  is  the  silt  burden  of  the  main  Tennessee  River*  that  the  pool 
above  the  dam  at  Hales  Bar  is  reported  ^  by  the  engineer  in  charge 
to  have  silted  up  in  many  places  to  the  surface  of  the  water,  only  the 
channel  for  the  flow  of  the  river  remaining  open. 

Whether  forests  exercise  any  beneficial  influence  upon  stream  flow 
is  beyond  the  scope  of  this  bulletin.  Certain  hydrographers  claim 
that  they  do  not.°     If  the  advocates  of  the  protective  values  of  for- 

*  From  (lata  fiirnishod  by  Herman  Stabler,  of  the  U.  S.  Geological  Survey,  it  is  com- 
puted that  the  Tennessee  lliver,  with  a  basin  of  S5,000  square  miles,  yearly  transportA 
nearly  11,000,000  tons  of  earth. 

"^  Matthes.  Gerard  11.  texnesske  river  and  tributaries,  north  caromxa.  tennessce. 
ALABAMA,  AND  KENTUCKY.  APPENDIX  A.  U.  S.  Cougress,  67th,  2d  scss.,  House  Doc.  319. 
p.   110.      1022. 

•It  Is  the  opinion  of  D.  W.  Mead  that  forests  exert  prtictlcally  no  influence  upon  stream 
flow  In  Wisconsin,  and  F.  E.  Frothlnprhnm  has  recently  made  the  same  statement  rejcar<l- 
ing  forest  cover  in  relation  to  the  streams  of  New  England.  Frothinham.  F.  E.  for- 
estry, hydroelectric  DEVELOPMENT,  AND  CONSERVATION.  N.  Y.  Forestfv,  9  :  18-19.  1923. 
But  Charles  L.  Totter,  president,  Mississippi  River  Commission,  Is  inclined  to  the  view. 
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Removing  Silt  from  Reservoir 
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HOW    EROStON    OF    SOtL    INCREASES    THE    COST    OF    POWER 

A  reHrrvoir  whieh  losis  only  25  years  must  be  paid  lor  wllbln  that  time  by  the  usere  of  Its  power 


Soil,  PROTECTED  BY  LITTER 
Fh).  2. — Tlu  blanket  ol  needks  and  litter  benealh  a  dense  pice  wood  Is  nattno's  tboroutb 

FOREST  UTTER  REDUCES  EROSION  OF  SOIL 
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ests  have  generalized  too  much  from  particular  cases,  those  who  rely 
upon  mechanical  means  of  stream  control  have  likewise  drawn  their 
conclusions  from  inadequate  data  and  from  a  too  restricted  field. 
At  any  rate  it  will  be  shown  that  forests,  under  certain  conditions, 
have  a  most  significant  influence  in  determining  the  permanence  or 
the  development  of  a  stream — development  which  enables  storm 
water  to  be  stored  for  power  purposes,  which  to  a  limited  extent 
ejqualizes  stream  flow  for  navigation,  and  which  under  some  condi- 
tions may  be  of  material  benefit  in  the  control  of  floods.^ 

Even  if  it  were  conceded,  as  is  claimed  by  Mead,^  that  forests  have 
little  influence  upon  stream  flow  and  the  development  of  water  re- 
sources in  northern  Wisconsin,  and  in  regions  of  similar  sand^  or 
glaciated  soils,  the  situation  would  not  be  the  same  in  other  regions 
with  different  soil  and  climatic  conditions.  The  protective  influence 
of  the  forest  is  of  great  importance  in  most  regions  subject  to  exces- 
sive erosion  when  the  naked  soil  is  exposed.  In  the  sandy  soils  of 
the  Coastal  Plain  region  of  the  Southern  States,  where  the  condi- 
tions are  very  similar  to  those  in  the  Great  Lakes  Region,  forest  in- 
fluences are  prevailingly  at  a  minimum  and  are  often  negligible,*  but 
these  influences  increase  in  other  regions,  apparently  reaching  their 
maxima,  as  will  be  shown  further  on,  in  the  Sierras  of  California,  in 
the  southern  Appalachians,  and  in  the  southern  Piedmont. 

The  discussion  in  this  bulletin  will  be  restricted  to  erosion,  the  sec- 
tions of  the  United  States  where  it  is  most  pi-evalent,  the  conditions  ^ 
of  rainfall,  surface  and  soil  which  cause  excessive  erosion,  and  the                   i 
means  of  reducing  it  for  the  protection  of  water-power  resources.  i 

SOURCES  OF  SOLID  BURDEN  OF  STREAMS  \ 

The  solid  burden  carried  by  streams  is  derived  from  several  sources,  ; 

summarized  as  follows :  v 


Farming  lands,  especially  such  as  are  situated  on  steep  slopes. 

Woodland  and  brush  land  in  which  the  soil  cover  of  litter  does  not  afford  an  ^ 

adequate  protection. 

Grasslands,  especially  thinly  stocked  prairies  and  the  plains  of  the  Western  v 

and  Southwestern  States  where  the  sod,  or  sod  and  brush,  is  not  sufficiently  t 

dense  to  protect  the  soil  and  prevent  erosion. 

Earth  roads  subject  to  degradation,  ditches  along  roads,  and  unprotected  cuts 
and  fills  along  railroads  and  highways.  ; 

Washings  of  ore  and  clay,  mine  water,  etc.,  which  in  place  of  being  retained 
in  settling  basins  are  disposed  of  in  waterways. 

Corrasion  of  banks  of  streams. 

_ . _^ ^ I ' 

i 

which  he  sapports  by  flguriHi  of  run-off.  that  forests  may  have  a  limited  influence,  at  the 
hfadwateni  of  the  Himissippi  River,  in  obstructing  the  run-off,  and  that  brush  land 
efficaciously  performs  the  same  function.     Potter,  C.  L.     some  buoo.estkd  ways  of  con-  % 

TtOLLiXQ  THE  MISSISSIPPI  FLOODS.     Eugln.  News-Rcc.,  94  :  r»58.     1925.     The  repository  of  , 

•rKnments  for  and  asaiust  the  benefits  of  forests  to  stream  flow  la  a  paper  by  H.  M.  4 

Chittenden,  with  its  accompanying  discussoin.  Chittenden,  H.  M.  forests  and  reser- 
roiRs  IK  their  relation  to  stream  fu)W,  with  particular  rbferknci;  to  navigable 
IITBR8.  Amer.  8oc.  Civ.  Engin.  Trans.,  62:  246-318.  illus.  1909.  (Discussion,  p.  319- 
546.)  Unfortunately  generalisations  control  most  of  the  discussions.  It  is  seldom  that 
all  the  essential  facts  are  given  or  that  proper  weight  is  given  to  different  factors,  and  \ 

this  is  particularly  the  cage  in  those  portions  of  the  discussion  which  refer  to  erosion  of  * 

•oil  ana  corrasion  of  stream  banks.  ,  „_  ^ 

'See  Lbighton,  M.  O.     relation  of  water  conservation  to  flood  prevention  and  ; 

MITIGATION  IN  OHIO  RIVER.     In  Preliminary  Report  of  the  [U.  S.]  Inland  Waterways  Com-  , 

miwion.  pp.  451-490.     1908.      (XT.  S.  Congress,  60th.  1st  sess.,  Senate  Doc.   326.)      See  ] 

also   (PlTTSBCROH.      FLOOD   COMMISSION. 1       REPORT   OP  FLOOD   COMMISSION    OF   PITTSBUROH,  J 

PEN.NA.     252  pp.,  illus.      [Pittsburgh.     1912.1 

''Mead.  I),  w.     the  flow  of  streams  and  the  factors  that  modify  it,  with  special  ; 

BETERINCE  TO  WISCONSIN  CONDITIONS.  Wis.  Uuiv.  Bul.  425:  62.  1911.  (Engin.  Ser., 
T.  6,  no.  5.)  <«  r-     «  1 

*A8HE.     W.    W.      forests     and    the    COST    OF    TEXTILE    PRODUCTION.      11     pp.       [n.     p.J 

[1908.1 
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The  factors  which  determine  the  erosion  of  naked  soils  are  the 
character  of  the  soil  and  subsoil,  the  gradient  of  the  surface,  and  the 
amount  and  character  of  the  rainfall  or  other  precipitation.  A 
soil  which  is  thoroughly  granulated,  even  if  situated  on  a  moderate 
slope,  is  not  subject  to  erosion.  Such  soils  are  fine  gravels  and  coarse 
sands  and  soils  of  finer  texture  which  are  granulated  on  the  surface 
and  have  thorough  subsoil  drainage.  Soils  of  finer  texture  having 
a  deficiency  in  binding  material,  such  as  river  silts,  loess,  or  other 
silty  soils,  and  in  the  East  the  well-decomposed  micaceous  schists, 
are  subject  to  excessive  erosion. 

The  character  of  the  rainfall  is  also  of  importance.  Slowly  fall- 
ing rain  of  large  total  volume  may,  through  the  time  allowed  for 
percolation  into  the  subsoil,  be  largely  absorbed,  leaving  only  a 
small  amount  to  find  its  way  over  the  surface  of  the  soil  directly  into 
drainage  channels.  A  much  smaller  proportion  of  the  same  amount 
of  precipitation  would,  if  concentrated,  be  absorbed  within  the  same 
time.  The  greater  the  amount  which  is  not  absorbed,  the  greater  is 
the  run-off  over  the  surface,  with  accompanying  erosion. 

According  to  Kennedy ,^°  the  quantity  of  silt  which  can  be  carried 
in  suspension  by  a  stream  varies  according  to  the  sauare  root  of  the 
fifth  power  of  its  velocity — ^that  is,  the  possible  silt  ourden  increases 
at  a  much  higher  rate  than  the  velocity.  In  case  the  velocity  of  a 
stream  is  2  miles  an  hour  and  it  is  increased  during  flood  period  to 
4  miles  an  hour,  the  Quantity  of  silt  which  it  can  carry  increases 
six  times.  Consequently  the  capacity  of  a  stream  for  carrying  silt 
increases  enormously  during  flood  periods.  Corrasion  of  bai£s  or 
channel  continues  to  take  place  until  the  maximum  silt  burden  for 
the  velocity  is  reached.  When  there  is  a  slacking  in  velocity  for 
any  reason,  as  when  there  are  pools,  or  when  the  stream  spreads  out 
over  a  flood  plain,  a  portion  of  the  silt  is  deposited.  But  before  a 
particle  is  in  suspension  it  must  be  freed  from  associated  particles 
either  upon  the  surface  of  the  land,  upon  the  stream  banK,  or  at 
the  bottom  of  the  channel.  As  a  rule  a  particle  must  become  a  part 
of  a  bed  load  before  it  passes  into  suspension.  So  erosion  as  a  rule 
is  determined  initially  by  the  capacity  of  a  stream  for  bed  load.  The 
weight  of  bodies  such  as  sand,  gravel,  or  stone,  which  can  be  rolled 
along  the  bed  of  a  stream,  varies  with  the  velocity  of  the  current," 


10  Kennbdy,  R.  G.  the  prevention  op  silting  in  irrigation  canals.  Inst.  CiT. 
Kng.  [England J.  Minutes  Ppoc.  (1894/95),  119:  281-290,  lUus.  1895.  Kennedy's  for- 
mula wa«  based  upon  studies  of  canals.  Studies  upon  Texas  streams  made  by  R.  ti- 
Hemphill,  associate  irrigation  engineer  of  the  Department  of  Agriculture,  seem  to 
show  approximately  the  same  percentage  of  silt,  1.3  by  weight,  being  carried  on  the 
Brazos  River  at  Waco  by  velocities  which  ranged  from  0.69  up  to  7.50  per  second,  and 
from  the  surface  nearly  to  the  bottom.  The  flnenoss  and  character  of  the  silt  is  a  factor. 
His  investigations  do  not  seem  to  bear  out  for  Texas  conditions  Kennedy's  statement 
"  that  corrasion  continues  to  take  place  until  the  maximum  silt  burden  for  the  velocity 
is  secured."     Undoubtedly  considerable  additional  study  of  this  problem  is  necessary. 

^^Merriman,  M.,  and  Meuriman,  T.  treatise  on  hydraulics.  Ed.  10,  rev.,  pp.  294. 
339.  New  York.  1916.  According  to  Merriman  the  weight  of  bodies  which  can  be  rolled 
along  the  bed  of  a  stream  variesr  as  the  sixth,  power  of  the  velocity  of  tbe  current. 

Gilbert,  G.  K.  the  transportation  of  d£bris  by  running  water.  U.  S.  Geol.  Sur- 
vey Prof.  Paper  86 :  10-11.  1014.  Gilbert  has  given  the  subject  thorough  study  in  the 
laboratory,  but  states  that  the  results  of  his  investigations  are  to  be  regarded  only  as  a 
contribution  to  the  subject.  In  discussing  the  laws  which  control  the  movement  of  the 
bed  load  he  makes  the  following  general  statement :  The  capacity  of  the  stream  to  trans- 
port debris  along  its  bed  is  affected  by  the  width  of  the  stream,  a  broad  channel  carrying 
more  than  a  narrow  one,  by  the  velocity  of  the  current,  the  quantity  varying  greatly  for 
small  changes  In  the  velocity  along  the  bed.  Bed  velocity  is  affected  by  slope  and  depth, 
increasing  with  each  factor,  and  depth  Is  affected  by  discharge  and  also  by  slope.  The 
size  of  the  transported  particles  is  a  factor  of  great  importance,  a  greater  weight  of  fine 
debris  being  carried  than  of  coarse.     But  capacity  of  a  stream  to  transport  is  less  sensi- 
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and  for  each  combination  of  width,  slope,  and  discharge  there  is  a 
limiting  coarseness  of  debris  above  which  no  transportation  takes 
place.  The  rate  of  flow  increases  with  the  volume  or  the  depth  of 
the  water  in  the  channel.  These  laws  of  flow  and  of  the  carrying 
capacity  of  water  at  different  velocities  of  current  explain  the  great 
amoimt  of  erosion  of  soil  whi<?h  takes  place  in  regions  of  heavy  or 
concentrated  rainfall,  such  as  the  mount  airs  of  California,  the 
Southwestern  States,  and  the  southern  Appalachian  and  adjacent 
Piedmont  regions,  regions  not  only  of  concentrated  rainfall,  but  of 
broken  surface  where  it  is  possible  for  surface  run-off  to  gather 
into  rapid  torrents  having  great  volume  and  enormous  cutting  and 
carrving  capacity. 

The  more  thorough  the  cultivation  of  farming  lands,  the  deeper 
the  plowing,  the  more  humus  incorporated,  and  the  better  the  granu- 
lation and  the  absorptive  capacity  of  the  soil,  the  lower  will  be  the 
proportion  of  rainfall  which  runs  off  and  the  less  will  be  the  extent 
of  the  erosion.  This  is  a  matter  of  prime  importance  to  the  farmer 
as  well  as  in  connection  with  reducing  the  turbidity  of  streams, 
since,  in  addition  to  the  physical  destruction  of  land  through  the 
formation  of  gullies  by  erosion,  the  muddy  effluent  bears  away  the 
lighter  and  more  fertile  parts  of  the  soil,  resulting  in  its  constant 
depletion.  At  the  same  time  the  loss  of  water  which  should  soak  in 
and  be  stored  in  the  subsoil  for  future  dry-season  needs  is  often 
equally  serious.  Although  agricultural  lands  contribute  but  a  rel- 
atively inconsequential  part  of  the  total  solid  burden  of  most  of 
our  great  rivers,  except  m  the  Southeast,  on  the  whole  the  wastings 
from  the  agricultural  lands  represent  the  element  of  greatest  fer- 
tility, the  humus,  the  organic  components,  containing  particularly 
the  nitrogen  or  ammonia  compounas.  It  has  been  computed  ^^  that 
an  average  of  more  than  850  pounds  of  soil  are  yearly  washed  from 
every  acre  of  land  on  the  Yadkin  River  above  Salisbury,  N.  C.  Of 
this  more  than  125  pounds  are  organic  matter,  the  balance  being 
mineral  soil.  The  organic  matter  is  humus,  chiefly  from  farming 
soils,  and  where  this  is  the  case  it  must  be  replaced. 

In  woodland,  erosion  is  due  chiefly  to  the  exposure  of  the  soil 
through  the  destruction  of  the  humus  and  leaf  litter  by  fire  or  other 
agency.  A  forest  soil  as  a  rule  has  excellent  subsoil  drainage  due 
to  root  penetration,  and  the  top  soil  is  usually  well  granulated. 
Moreover,  there  is  a  prevailingly  good  binder  of  rootlets.  (PL  4, 
figs.  1  and  2.)  For  these  reasons,  even  when  the  leaf  litter  is  an- 
nually destroyed,  erosion  is  seldom  so  disastrous  as  it  is  in  the  case 
of  a  soil  used  for  farming,  or  which  has  been  farmed  and  abandoned. 

In  open  parklike  woodland  and  brush  land,  such  as  exist  in  sec- 
tions where  the  rainfall  is  not  sufficient  to  support  a  dense  stand  of 
trees,  as  is  particularly  exemplified  on  the  lower  mountains  of  the 
West  and  Southwest,  the  litter  and  leaves  which  accumulate  are  not 
sufficient  to  cover  the  soil  and  afford  it  adequate  protection.    Under 

tire  to  changes  In  finenects  af  debris  than  to  changes  In  discharge  or  slope.  If  Rlope 
remaina  the  same  velocity  changing  with  discharge,  capacity  for  transportation  varies 
with  the  3.2  power  of  the  velocity.  If  discharge  remains  the  same,  In  which  case  velocity 
changes  i*ith  slope,  capacity  varies  with  the  4.0  power  of  the  velocity.  If  depth  remain's 
the  same,  the  velocity  changing  with  simultaneous  changes  of  slope  and  discharge, 
capacity  varies  with  the  3.7  power  of  the  velocity. 

"AsHB,  W.  W.     TE«RACiNo  OP  FARM  LANDS.     N.  C.  Geol.  and  Econ.  Survey  Bui.   17: 
22.     1908. 
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such  conditions  and  with  a  concentrated  rainfall,  or  with  the  rapid 
melting  of  snowfall,  erosion  is  active.  Since  it  is  not  possible  to 
maintain  in  such  sections  forest  or  brush  ffrowth  of  juifficient  density 
to  produce  adequate  litter,  it  is  not  possible  to  reduce  erosion  of  soil 
below  a  certain  amount,  the  amount  which  is  fixed  by  the  heaviest 
litter  which  can  be  maintained.     (PI.  5,  figs.  1  and  2.) 

On  the  western  plains  there  are  extensive  areas  of  unconsolidated 
soils  protected  only  by  a  scant  stand  of  grass,  with  scattered  bushes 
intermixed.  Notwithstanding  that  these  lands  are  nearly  level,  ero- 
sion from  them  is  often  excessive.  Where  the  grass  cover  has  deteri- 
orated through  excessive  grazing,  a  regulation  of  range  practice  may 
have  the  double  beneficial  influence  of  checking  further  range  deple- 
tion, and  at  the  same  time,  by  inducing  the  more  thorough  covering 
of  the  soil,  of  lessening  erosion.  There  are  undoubtedly  eirtensive 
areas  in  Texas  and  Oklahoma  where  this  condition  prevails. 

Ditches  along  roads  and  cuts  and  fills  along  highways  and  rail- 
roads, especially  in  the  Southeastern  States  where  the  rainfall  is 
heavy  and  where  grass  does  not  readily  set,  contribute  a  large  quan- 
tity of  solid  matter  to  the  streams.  By  the  use  of  Bermuda  and 
carpet  grasses  in  ditches,  and  these  grasses  and  Japanese  honeysuckle 
on  embankments  and  slopes,  much  of  the  erosion  from  these  sources 
could  be  prevented  or  at  least  greatly  reduced.  The  rapidity  with 
which  erosion  takes  place  in  roads  in  the  Piedmont  and  mountain 
sections  of  the  Southeastern  States  is  shown  by  the  hundreds  of  miles 
of  hollow  roads  in  this  section.  A  good  example  of  road  degradation 
through  erosion  is  shown  in  Plate  6,  Figure  2,  and  the  deeply  washed 
ditches  on  either  side  show  the  process  by  which  it  takes  place.  The 
brush  in  the  ditch  is  the  futile  means  employed  to  check  it. 

Friction  between  the  current  and  the  bank  is  a  factor  in  the  cor- 
rasion  of  banks  of  streams.  Corrasion  continually  takes  place,  espe- 
cially durino^  periods  of  high  water,  whether  resulting  from  rainiall 
or  from  melting  snow.  It  is  most  active,  however,  in  the  streams 
flowing  through  the  regions  of  the  Great  Plains.  This  results  in 
shiftings  of  stream  channels,  which  is  particularly  characteristic  of 
the  Missouri,  the  Arkansas,  the  Kansas,  the  Canadian,  the  Red  River, 
and  many  of  their  tributaries.  Corrasion  is  also  not  uncommon  along 
many  eastern  streams.  It  is  aggravated  in  instances  by  the  clearing 
away  from  stream  banks  not  only  of  all  trees  but  of  shrubs  as  well. 
Upon  the  decay  of  their  roots  the  natural  soil  binder  is  destroyed. 
(PL  4,  fig.  2.)  The  small  roots  and  rootlets  of  willows,  birches, 
alders,  cane,  and  similar  trees  and  shrubs  grow  to  the  very  water's 
edge.  They  are  often  exposed  along  the  banks  of  the  stream  and 
form  a  loose  basketiy  often  quite  as  effective  in  bank  protection  as 
ripraps. 

In  the  aggregate  the  solid  burden  which  is  added  to  streams 
through  the  washings  of  ore,  clay,  etc.,  is  not  large  in  comparison 
wdth  the  turbidity  which  comes  from  other  sources.  locally,  it  is 
of  importance.  This  contamination  of  streams  is  sometimes  per- 
mitted as  a  result  of  a  sentiment  opposed  to  interfering  with  the 
conduct  of  local  industries.  Waste  ot  this  kind  which  is  deposited 
in  streams  must  frequently  be  removed,  often  at  public  expense,  from 
navigable  channels  or  from  reservoirs  within  which  it  has  been 
deposited.  In  some  States,  as  in  California,  there  are  restrictions 
against  such  pollution. 
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Erosion  of  Naked  Mountain  Slopes 
Flo.  1.— Naked  mooDtalDS  sod  plalos,  Apache  County,  Aili. 
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Erosion  of  Scantily  Protected  Mountain  Slopes 

Tia,  2.— ODilied  and  eroded  ilopes,  brush-covered  moiiDlaina,  Sen  DIego  Counly.  ChIK. 

WHERE  EROSION  OF  SOIL  CAN  NOT  BE    PREVENTED 

TrpicBl  of  much  ol  the  couatry  of  wesier 
California.    Long  periods  of  draught  I 

'     'the  surlHce  iBi^r 
in  b  disaatrous 


nnn,  nnd  parts  olsoulhem 
iert>dge  and  liardy  shnibs- 
e  are  lorreatial  ralna,  and 
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Ineffective  Attempt  at  Preventing  EROsroN 


Masonry  dams  Jn  the  mountalna  ot  southern  CallTomia  designed  to  cheet  torrenta,  reduM 
erosion  of  soil,  and  promote  abBorptioa  ol  ibIdIsII.  Note  smnly  soil  caver  In  places  and 
erosion  on  slope  where  the  mil  cover  Is  thin  or  wanting.  TWrl)--eliiht  hundred  ol  these 
dams  have  been  built  and  the  rfsults  show  that  the  work  hoa  cousiderabJe  value  !□  pro- 
moting abnrptlon  or  water  on  the  level  benches,  but  is  larjely  lulile  In  so  Ear  as  reducing 
erosion  on  ucproUcled  slopes 


1^ 


"See  footnote  8. 
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RELATIVE  VALUE  OF  FOREST  AND  OTHER  COVER  IN  REDUCING 

EROSION  OF  SOIL 

It  is  sometimes  claimed  that  any  other  ground  cover  or  even 
masonry  dams  will  adequately  replace  the  forest  as  a  protective 
agency.  (Pi.  7).  In  the  case  of  brush  the  protective  efficiency  may 
be  as  gi-eat  as  that  of  the  forest ;  but  brush  provides  no  merchantable 
products  such  as  woodland  produces  and  is  therefore  uneconomical. 
In  the  case  of  grass,  it  is  more  than  doubtful  if  its  protective  ef- 
ficiency is  as  great  as  forest  in  the  Rocky  Mountains,  south  of  Idaho, 
and  in  the  southern  Appalachian  and  southern  Piedmont  regions 
which  are  the  regions  where  protection  is  most  urgently  needed. 
In  these  regions  there  are  many  types  of  soil  and  many  sites — warm 
and  dry  southern  slopes— on  whicli  a  permanent  sod  can  not  be  main- 
tained. To  be  handled  as  a  profitable  investment  on  such  sites,  \\ 
grass  must  be  reset  at  frequent  intervals.  At  such  periods  the  naked  [a 
soil  is  exposed  for  several  months.  In  contrast,  the  continuity  as  : 
well  as  the  completeness  of  the  protection  afforded  by  woods,  if  I 
fire  is  kept  out,  is  of  the  highest  value.                                                                      s 

Another  advantage  of  the  forest  is  the  greater  permeability  of  the  1 1 

soil — the  deep-root  zone,  3  to  4  feet,  penetrated  by  the  manv  chan-  i| 

nels  resulting  from  the  decay  of  roots  and  rootlets  as  far  down  as  l< 

the  roots  extend.    The  influence  of  the  roots  of  trees  is  evident  wher-  ^ 

ever  a  new  road  is  cut  through  a  forest ;  for  along  the  sides  of  such  I  ■ 

new  excavations  during  wet  weather  streams  of  water  can  be  found  jj 

trickling  and  even  spouting  from  root  holes  as  far  down  as  3  or  4  '-^ 

feet  below  the  surface. 

The  statement  has  been  made  by  Mead  ^^  that  the  forest  cover  exer-  ij 

cises  no  influence  on  permeability.     This  may  be  larj^ely  true  of  | 

sandy  and  glaciated  soils,  such  as  he  had  under  observation  in  north-  -^ 

em  Wisconsin,  and  it  probably  holds  true  for  such  soils  independent  ;  j 

of  location.     One  of  the  steadiest  small  streams  in  the   Eastern  ^ 

States  is  Hitchcock  Creek,  Richmond  County,  N.  C,  a  sand-hill  \\ 

stream  with  little  vegetative  cover  on  the  stream  basin  but  with  a  ;j 

highly  absorptive  soil.     A  test  which  was  conducted  a  few  years  ago  t\ 

by  the  author  shows  the  comparative  permeabilitv  and  depth  of  the  *^ 

root  zones  of  the  forest  and  grassland,  and  yields  results  of  most  'j 

positive  significance.    Adjoining  areas  of  forest,  old  grassland,  and  j  j 

old  farm  land,  with  the  same  slope  and  aspect,  were  selected,  and  J 

during  the  winter,  when  transpiration  of  moisture  by  the  forest  w^as  i 

largely  eliminated  as  a  factor,  measurements  were  made  of  the  mois-  .ji 

ture  content  of  the  surface  soil  and  of  the  subsoil  at  3  feet.     The  '^ 

forest  soil  during  the  winter  was  invariably  the  most  dry,  showing 
the  greater  permeability.  The  subsoil  of  the  grassland,  deficient  in 
root  drainage,  was  usually  wetter  than  the  forest  soil,  also  the  sur- 
face soil  of  the  grassland  was  often  wetter.  Both  surface  soil  and 
subsoil  of  the  naked  land  were  always  wetter  than  those  of  the 
near-by  forest,  except  where  the  naked  surface  soil  had  been  dried 
out  by  high  wind.  Newly  cleared  land,  however,  exhibited  nearly 
the  same  conditions  as  that  bearing  forest  trees. 

Of  all  surface  covers  which  can  be  employed  in   reducing  soil  *. 

erosion  the  forest  is  the  most  efficient  and  most  permanent.    The  mat  .' 
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of  leaves  and  humus  forms  an  uninterrupted  cover,  and  the  deep 
roots  render  the  subsoil  very  permeable  to  water. 

COST  AND  VALUE  OF  REDUCTION  IN  EROSION  THROUGH  FOREST 

PLANTING 

In  the  Southeast  there  are  already  many  reservoirs  which  have  in 
whole  or  in  part  lost  their  storage  capacity  through  silting  because 
the  catchment  basins  were  not  so  protected  as  to  prevent  erosion  of 
the  soil  (pi.  8) ;  but,  as  has  been  pointed  out,  excessive  erosion  of  soil 
is  not  a  normal  condition,  and  the  fact  that  certain  reservoirs  have 
been  impaired  by  siltage  in  no  way  reflects  upon  the  value  of  storage 
reservoirs  well  located,  and  for  which,  if  they  are  eflSciently  pro- 
tected, permanence  can  be  assured. 

In  the  re^ons  of  deleterious  erosion  it  is  desirable  for  the  hydro- 
electric engineer  who  contemplates  complete  development  of  water 
resources — that  is,  the  utilization  of  storm  water  by  storage — ^to  have 
the  benefit  of  a  protective  cover  for  impounding  basins.  It  is  not 
a  difficult  matter  to  compute,  on  the  one  hand,  the  relative  value  to  a 
community  of  farm  land  of  comparatively  low  productivity  and  on 
the  other  nand,  that  of  the  same  land  in  forest  supporting  a  perma- 
nent forest  industry  and  aflfording  the  assurance  of  permanent 
power  for  nonforest  industries.  This  permanency  of  additional 
power,  obtained  through  storage  of  water,  may  in  itself  far  more 
than  offset  the  loss  of  the  use  of  the  land  for  agriculture.  Water- 
power  resources  are  essential  to  the  continued  future  development 
of  a  region. 

There  are  undoubtedly  cases  where  it  would  be  desirable  to  go 
to  the  expense  of  protecting  the  surface  of  land  by  forest  planting 
in  order  to  obtain  a  reduction  in  erosion.  In  considering  a  policy 
of  planting  to  protect  the  surface,  those  lands  should  be  selected 
first  which  are  eroding  at  the  most  rapid  rate  and  which  are  so 
situated,  that  the  detritus  from  their  surface  is  deposited  most 
directly  in  the  reservoir. 

In  case  lands  can  be  acquired  below  certain  prices,  these  prices 
varying  in  proportion  to  the  earning  capacity  of  the  lands,  it  will 
be  possible  to  plant  them  to  forest  with  the  expectation  that  tie 
growth  of  timber  will  pay  or  more  than  pay  the  carrying  charges 
and  interest  on  the  investment  in  planting.  The  lands  which  are 
most  urgently  in  need  of  planting  are  largely  either  idle  farm 
lands  or  farm  lands  which  are  being  cultivated  and  consequently 
are  comparatively  high  priced.  Frequently  the  combined  cost  of 
land  and  of  planting  is  so  high  that  the  returns  in  timber  probably 
would  not  be  equal  to  the  current  rate  of  interest.  In  case  it  is 
found  that  the  land  can  not  be  acquired  at  a  price  which  will 
justify  the  purchase  for  growing  timoer  alone,  it  may  be  possible 
to  meet  the  increased  costs  by  investing  an  amount  which  represents 
the  capitalized  value  of  the  enchanced  or  lengthened  utility  of  the 
reservoir. 

AN  EXAMPLE 

A  reservoir  has  an  initial  utility  value  for  storage  of  $2,000,000  or 
32,000,000  kilowatt  hours  a  year,  the  cost  of  storage  being  well  within 
the  limits  of  profits  on  the  investment.    It  is  aetermined  that  the 
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turijidity  of  the  impounded  stream  and  the  rate  of  deposit  of  silt  in 
the  reservoir  are  such  that  three-fourths  of  the  storage  capacity,  or 
24,000,000  kilowatt  hours  of  potential  power  a  year,  will  be  lost 
vithin  40  years.  To  what  expense,  if  any,  would  the  owner  of  the 
water  rights  be  justified  in  going  so  that  at  the  end  of  40  years 
the  reservoir  would  have  three-fourths  of  the  storage  capacity  or 
24.000,000  kilowatt  hours  of  power  a  year?     {Fig.  1.) 

In  case  erosion  should  continue  unchecked,  at  the  end  of  40  years 
(here  would  remain  only  25  per  cent  of  the  initial  utility  value  or 
8,000.000  kilowatt  hours  a  year.  The  utility  value  is  irrespective  of 
whether  amortization  of  the  investment  has  been  efTected  in  whole  or 
in  part.  The  question  then  is :  What  sura  could  be  expended  by  the 
owners  of  the  reservoir,  assuming  that  the  purchasing  power  of  the 
dollar  remains  unchanged,  to  give  assurance  of  a  utility  value  of 
$1,500,000  at  the  end  of  40  years?  This  would  be  three-fourths  of 
the  onginal  utility  value,  wnereas,  if  erosion  continued  unchecked, 
there  would  remain  a  utility  value  of  only  $500,000.     (Fig.  2.) 

For  the  sake  of  greater  simplicity  and  clarity  it  is  assumed :  That 
it  would  be  possible  to  plant  in  one  year  all  denuded  lands  the  erosion 
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from  which  is  most  serious,  such  planting  taking  place  possibly 
during  the  construction  of  the  reservoir  so  as  to  obtain  immediately 
(he  continued  full  benefits  of  its  lengthened  utility;  (2)  that  the 
rate  of  sedimentation  in  the  reser\'oir  proceeds  at  a  constant  rate 
untd,  except  for  the  channel  of  the  stream,  it  is  completely  silted 
up;  and  (3)  that  the  utility  value  is  abruptly  decreased  by  one- 
fortieth  at  the  end  of  eacli  year.  Actually,  however,  such  a  rate  of 
silting  is  not  constant.  Sedimentation  takes  place  at  a  diminishing 
rate  as  the  reservoir  fills  in,  as  the  area  of  slack  water  diminishes, 
and  as  the  general  current  of  the  water  through  the  reservoir  in- 
creases; and  the  rate  of  sedimentation  is  also  subject  to  great  varia- 
tion due  to  the  occurrence  of  high  floods  or  to  long  periods  of  even 
dow,  and  on  account  of  eddies  and  convective  currents  the  deposit 
as  a  rule  is  irregularly  distributed. 

As  a  result  of  planting,  there  is  assurance  of  a  utility  value  of 
$1,000,000  at  the  end  of  40  years  which  otherwise  would  have  been 
lost.  Witho'ut  planting,  this  value  would  have  been  gradually 
reduced  year  by  year  through  the  period  of  40  years  so  that  at  the 
end  of  that  time  none  of  it  would  have  remained.  Consequently 
there  would  be  a  consecutive  loss  of  storage  capacity  at  the  end  of 
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each  year  for  40  years.  This  loss  would  have  an  average  annual 
value  of  $25,000  or  225,000  kilowatt-hours  a  year.  Assume  that  by 
immediate  action  this  loss  is  prevented.  The  storage  capacity  thus 
preserved  would  at  the  beginning  of  the  year  have  a  value  equiva- 
lent to  a  sum  which,  placed  at  interest  at  the  current  rate,  would 
amount  to  $25,000  at  the  end  of  the  year.  The  present  value  of  such 
storage  capacity  as  would  have  been  lost  at  the  end  of  the  fortieth 
year  would  be  equivalent  to  that  sum  which,  put  at  interest  at  the 
current  rate,  would  then  amount  to  $25,000.  Tnere  would  be  corres- 
ponding values  for  the  losses  of  the  intervening  years.  The  sum  of 
these  amounts  would  be  the  present  value  of  the  extended  life  of  the 

INITIAL  UTILITY  VALUE  OR  CAPITAL  VALUE  $2,000,000 

I  ~i 


END  OF  JS't   DECADE. 


: 


END  OF  Z^d  DECADE 


END    OF    Ord    DECADE 


END    OF    4'th     DECADE 


$500,000    $500,000    $500,000    $500,000 


utility  value  or  capita)  value  which   could  no+  be   preserved  by  a 
protection    cover. 

Utility  value  diminished  by  silting  which  might   have  been  preserved 
through   checking  unnecessary  erosion. 

Remaining  utility  value  at  end  of  each  decade. 


Fig.  2. — Decrease  in  utility  value  or  capital  value  of  a  reservoir  through  siltinj; 

reservoir  which  would  result  from  planting.  On  this  basis  the 
present  value  of  the  storage  capacity  having  a  utility  value  of 
$1,()00,0()()  at  the  end  of  40  years  would  be  $353,646.     (^ig.  3.) 

In  this  hypothetical  case  a  location  in  the  Piedmont  region  of 
the  Southeastern  States  may  be  assumed  and  the  short-leaf  or  rose- 
mary pine  of  that  region  may  be  selected  as  a  tree  for  planting.  An 
examination  of  the  basin  shows  that  the  denuded  lands  from  which 
the  larger  portion  of  the  turbidity  is  derived  are,  if  planted  in  short- 
leaf  or  rosemary  pine,  of  forest-producing  quality  No.  2.  Without 
thinnings  or  otiier  care  than  protection  against  fire  and  insects,  a 
yield  of  17,1(K)  board  feet,  measured  by  the  Scribner  log  rule,  and 
18^)4  cords  of  merchantable  wood,  but  of  a  size  too  small  for   saw 
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timber,  can  reasonably  be  expected  at  the  end  of  40  years  from  such 
a  site.     (PI.  9.) 

The  present  general  value  of  the  timber  of  this  tree  in  stands  40 
years  end  is  about  $3.50  &  thousand  board  feet,  log  scale.  During 
the  past  40  years,  timber  of  this  kind  has  increased  in  value  at  the 
rate  of  about  5  per  cent  compounded  annually,  or  from  about  50 
cents  to  $3.50  a  tnousand  board  feet  (disregarding  the  shrinkage  in 
the  purchasing  price  of  the  dollar).  In  case  timber  of  this  kind, 
instead  of  continuing  to  increase  in  value  at  a  rate  of  5  per  cent, 
should  increase  at  a  rate  of  4  per  cent  during  the  next  decade,  and 
at  a  continually  declining  rate  each  subsequent  decade  to  the  end  of 
the  40-year  period,  so  that  the  average  rate  of  increase  for  the 
entire  period  would  be  2.6  per  cent  compounded  annuallv,  its  value 
at  the  end  of  that  time  would  be  $9.51  per  thousand  board  feet. 
(Fig.  4.)  It  is  believed  that  the  rate  of  increase  will  as  a  matter 
of  fact  greatly  exceed  this.  Cordwood  of  a  character  suitable 
for  paper-pulp  stock  will  probably  have  a  value  of  not  less  than  $2 
per  cord  at  that  time.    There  could  thus  reasonably  be  expected  from 


UTILITY  VALUE  OR  CAPITAL  VALUE 
OF  STORAGE  PRESERVED 


PRESENT  VALUE  Or  STORAGE 
PRESERVED  DURING  40  YEARS 

$200,000  •400.000 


FiQ.  3. — Present  value,  by  decades;  of  $1,000,000  uUlity  Talue  preserved  hy  reducing 

erosion 

planted  stands  a  gross  return  of  $200  per  acre  (the  computation 
shows  $200.12),  of  which  approximately  $163  would  come  from  the 
sale  of  saw-timber  stock  and  the  remainder  from  the  sale  of  cord- 
wood.  Such  figures  undoubtedly  seem  extremely  high,  but  they  are 
not  out  of  proportion  to  the  increase  in  the  value  of  timber  of  the 
same  class  which  has  already  taken  place  in  Maryland,  and  are  at 
a  considerably  lower  rate  than  the  increase  in  value  which  has  taken 
place  in  the  case  of  second-growth  white  pine  in  New  England.^* 
Taxes  on  such  land  can  be  assumed  at  20  cents  an  acre  a  year,  total- 
ing, with  interest  at  the  current  rate  of  6.5  per  cent  a  year,  $36.66 
at  the  end  of  the  period  of  growth ;  while  the  cost  of  protection  can 
be  assumed  at  3  cents  an  acre  a  year,  likewise  compounded  at  a  rate 
of  6.5  per  cent  for  40  years,  totaling  $5.60  per  acre.  If  these  two 
items  of  expense,  amounting  to  $42.16  are  deducted  from  $200.12,  the 
estimated  total  gross  receipts  from  the  sale  of  the  timber,  there  is  a 
balance  of  $157.96. 

^During  thp  last  25  years  second-growth  white  pine  in  middle  New  England  hoB  In- 
creased from  $2.70  a  thousand  board  feet  in  1899  to  $14  per  thousand  board  feet  In  1924. 
or  at  a  rate  of  more  than  6.5  per  cent  compounded  a  year. 
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An  initial  investment  of  $12.50,  at  a  rate  of  interest  of  6.5  per  cent 
compounded  annually,  will  amount  to  $157.96  at  the  end  of  40  years. 
Consequently  the  owner  of  water  rights  would  be  justified  in  going 
to  an  outlay  of  this  amount  per  acre  for  the  purchase  and  plant- 
ing of  lands  with  the  expectation  that  the  sale  of  the  products  from 
this  land  would  return  the  initial  investment  and  would  cover  the 
interest  on  this  outlay  at  a  rate  of  6.5  per  cent  per  annum 
compounded. 

There  are  areas  of  denuded  lands  on  which  restocking  to  trees 
could  be  expected,  at  least  in  part,  from  seed  scattered  by  near-by  old 
pines.  There  are  other  lands  which  would  require  planting,  either 
because  it  would  be  necessary  to  check  erosion  at  once  or  because 
there  are  no  near-by  seed  trees.     (PL  10.) 

An  average  present  figure  for  planting  short-leaf  pine  in  this  sec- 
tion, including  the  growing  of  2-year-old  stock,  would  be  about  $8 
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F^o.  4. — Bate  of  increase  in  value  of  second-growth  pine  timber  in  New  England 

and  southern  l*ledniont  region 

per  acre.  Many  and  in  fact  most  lands  requiring  planting  for  their 
protection  have  recently  been  in  cultivation.  On  such  lands  it  would 
be  possible  without  difficulty,  by  means  of  a  large  bull-tongue  plow 
or  shovel  plow  with  coulter  attached,  to  lay  off  rows  within  which 
planting  could  be  done.  This  would  cheapen  the  cost  of  outsetting. 
At  a  cost  of  $8  per  acre  for  planting  there  would  remain  of  the 
$12.50  only  $4.50  an  acre  to  be  applied  to  the  initial  cost  of  the 
land.  It  would  be  necessary  that  the  remaining  exi>ense  of  pur- 
chasing the  land  be  charged  as  an  element  of  cost  in  maintaining 
the  utility  value  of  the  reservoir.  The  fund  of  $353,650,  given  above 
as  representing  the  present  value  of  the  additional  utility  of  the 
reservoir  at  the  end  of  40  years,  can  be  drawn  upon  for  the  balance 
of  the  money  necessary  to  complete  the  purchase  of  the  land  and  to 
protect  it  from  fire. 
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An  examination  of  the  basin  of  a  stream  might  show  that  prac- 
tically all  of  the  erosion,  including  the  heaviest  portion  of  the  solid 
burden  which  enters  the  reservoir,  consisting  of  the  large  sand,  the 
small  sand,  and  the  coarser  silt,  is  derived  from  approximately 
6,000  acres  of  steep  land  now  being  cultivated  annuallv  to  tilled  crops, 
and  that  there  are  in  addition  4,000  acres  of  land  the  erosion  from 
which  is  less  serious,  but  on  which  erosion  should  be  checked  within 
a  period  of  not  more  than  five  years. 

It  is  ascertained  that  the  6,000  acres  can  be  acquired  at  an  average 
price  of  not  more  than  $15  an  acre  and  can  be  planted  at  a  cost  of 
not  more  than  $8  an  acre.  These  lands,  being  hilly,  are  of  low 
productivity  in  farm  crops  but  are  of  good  productivity  in  timber. 
In  addition  to  expending  $12.50  an  acre,  which  represents  the  value 
of  the  land  when  planted  for  timber  production,  it  would  be  finan- 
cially advantageous  to  expend  a  sum  not  exceeding  the  $353,650 
mentioned  above. 

An  examination  of  the  4,000  acres  on  which  erosion  is  less  active 
might  show  that  natural  seeding  from  near-by  old  trees  could  be 
expected  to  restock  this  land  in  forest  growth  within  a  period  of 
five  years,  and  that  consequently  it  would  be  unnecessary  to  resort 
to  the  expense  of  planting,  so  that  the  purchase  price  of  the  land, 
allowing  for  natural  restocking,  would  be  within  the  investment 
value  of  the  property  in  growing  timber. 

SETTLING  BASINS 

In  addition  to  planting,  it  is  possible  and  even  desirable  in  some 
places  to  employ  settling  basins,  within  which  much  of  the  heaviest 
material  at  least  may  be  left  by  natural  elutriation.  For  this  pur- 
pose, rough  alluvial  lands  should  be  selected  which  have  been  injured 
by  gullying  during  floods  or  upon  which  sand  or  gravel  bars  have 
been  deposited.  By  means  of  low  and  inexpensive  dams  such  lands 
can  be  flooded.  The  deposit  from  the  slow-moving  water  will,  in 
a  few  years — the  period  varying  with  the  amount  of  sedimentation 
height  of  dam,  and  rapidity  of  current — reach  the  top  of  the  dam, 
except  in  the  stream  channel.  The  dam  will  then  have  performed 
its  function.  Settling  basins  are  therefore  a  temporary  expedient. 
They  may  be  employed  with  a  view  to  preventing  loss  in  storage 
capacitv  of  the  reservoir  while  a  planting  program  is  being  worked 
out  and  executed.     (PI.  11.) 

Lands  built  up  by  means  of  a  settling  basin  may  be  made  valuable 
for  farming  purposes  bjr  the  removal  of  a  portion  of  the  dam  at 
one  point  so  as  to  permit  the  stream  again  to  seek  its  normal  or 
former  channel  bed.  Soils  so  deposited  are  free  from  stone  and 
gravel  and  enriched  by  the  sedimentation  from  the  slack  water.  De- 
posits of  this  kind  frequently  fringe  the  entire  upper  margins  of 
large  reservoirs.  Such,  for  example,  are  the  deposits  in  the  reservoir 
at  the  Muscle  Shoals  ^*  development,  which  in  places  would  now  be 
suitable  for  agricultural  use  if  the  water  table  were  lowered  only  a 
few  feet.  Artificially  formed  alluvials  of  this  kind  after  the  removal 
of  a  poi"tion  of  the  dam  are  level  and  would  generally  be  above  the 

"See  footnote  5,  reference  to  p.  111. 
90224**— 26 4 
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flood  line  of  the  stream.  Furthermore,  they  would  not  be  subject 
to  excessive  surface  erosion  so  long  as  the  greater  portion  of  the 
retaining  dam  remained  intact.  Their  level  surface,  great  fertility, 
ease  of  cultivation,  and  immunity  from  flooding  render  such  lands 
extremely  valuable  for  farming  purposes.  As  the  stream  cuts  its 
new  channel  to  the  depth  allowed  by  the  removal  of  the  dam,  it 
might  be  desirable  to  plant  to  stream  side  shrubs,  the  bank  thus 
being  formed,  in  order  to  prevent  corrasion  and  restrict  meandering. 

PLANTING  A  WOOD 

In  considering  plans  for  forest  planting  a  decision  should  first 
be  reached  as  to  the  most  desirable  species  to  employ.  In  making 
such  a  choice  full  weight  should  be  given  (1)  to  the  health  and 
vigor  of  different  species,  (2)  to  the  cost  of  propagating  stock  for 
planting,  (3)  to  the  ease  oi  planting,  and  (4)  to  the  initial  rate  of 
growth  of  the  kind  of  tree  from  the  point  of  view  of  obtaining  a 
suitable  soil  cover  within  the  shortest  period.  Such  consideration 
should  have  as  much  weight  as  the  value  of  the  timber  that  would 
be  produced  by  the  stand  within  the  period  of  growth. 

Native  trees  as  a  rule  should  be  selected.  A  careful  study  of  the 
site  should  be  made  to  ascertain  which  of  the  native  species  is  most 
suitable  for  the  site,  and  the  quality  or  productive  capacity  of  the 
site  for  the  species  in  question  should  be  ascertained.  For  their 
value  in  growing  timber,  soils  are  classified  on  the  basis  of  the  num- 
ber of  cubic  feet  of  solid  wood  of  a  specified  kind  of  tree  that  can 
be  produced  within  a  given  period.  If  other  than  a  native  species 
is  selected,  it  is  more  difficult  to  decide  upon  these  points. 

The  following  native  species  are  particularly  to  be  recommended 
for  planting  for  protective  purposes  in  the  sections  for  which  desig- 
nated, but  thev  bv  no  means  include  all  of  the  desirable  native 
species.  High  altitudes  and  particularly  unfavorable  sites,  includ- 
ing very  dry  or  stony,  shady,  or  wet  sites,  demand  special  species. 

In  the  Northeast,  in  the  upper  Mississippi  Valley,  and  in  the 
southern  parts  of  the  Lake  States,  the  white  pine  is  tlie  most  desir- 
able conifer  for  general  conditions  on  sites  to  which  adapted,  and 
when  not  subject  to  destructive  diseases  and  pests.  Norway  pine  is 
suitable  for  sandy  or  poorer  sites.  If  a  hardwood  species  is  to  be  con- 
sidered, red  oak  is  unexcelled  either  by  itself  or  in  mixture  with 
white  pine,  although  the  white  pine  as  a  rule  will  outgrow  the  red 
oak.  In  the  Appalachians  white  pine  is  the  desirable  conifer  for 
medium  and  higher  altitudes  particularly  on  the  drier  sites;  and 
yellow  poplar  and  red  oak  are  the  most  desirable  broad-leaved 
species.  In  the  southern  Piedmont  regions  and  the  lower  Mississippi 
Valley  and  in  the  Ozarks  shortleaf  or  rosemary  pine  on  the  uplands 
with  southern  red  oak  on  similar  sites  and  yellow  poplar  on  moist 
(not  wet)  sites  are  the  best  suited  species.  In  the  northern  Rocky 
Mountain  region  and  on  the  northwest  coast  western  white  pine  and 
Douglas  fir  can  l)e  expected  to  give  the  best  results  under  average 
conditions.  In  the  Southwest  on  medium  sites  the  western  yellow 
pine  is  the  desirable  tree,  but  the  species,  preferably  a  local  one, 
should  suit  the  site  and  altitude. 
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REGIMEN  AND  TURBIDITY  OF  THE  MAIN  STREAM  SYSTEMS  IN 

THE  UNITED  STATES 

The  important  factors  which  determine  (1)  the  volume  and  (2) 
the  character  of  the  flow  of  streams  of  the  United  States  are : 

Source  of  water  supply ;  amount,  character,  and  distribution  of  precipitation. 

Lake  storage. 

Underground  storage. 

Character  of  surface  of  the  basin. 

Character  of  soil  and  subsoil  and  especially  its  susceptibility  to  erosion. 

The  streams  of  the  United  States  may  be  separated  into  eight 
proups,  on  the  basis  of  regimen,  turbicfity,  and  the  influence  of 
forest  protection  on  their  watersheds : 

Rivers  of  the  Northeastern  States  and  the  Great  Lakes  region. 

Rivers  of  the  Middle  Atlantic  coast  region. 

Rivers  of  the  southern  Appalachians. 

Rivers  of  the  eastern  slope  of  the  Rocky  Mountains. 

Streams  rising  in  the  plateau  region  of  central  Texas. 

Colorado  River  and  interior  basin. 

Sacramento  and  San  Joaquin  Rivers. 

Columbia  River. 

RIVER  SYSTEM  OF  THE  NORTHEASTERN  STATES  AND  THE  GREAT  LAKES  REGION 

The  northeastern  and  Great  Lakes  regions  embrace  the  rivers  in 
the  New  England  States,  the  Hudson  River,  the  rivers  in  the  region 
of  the  Great  Lakes,  and  the  headwaters  of  the  Mississippi.  The 
basins  of  the  streams  of  the  northeastern  region  are  well  forested  as 
a  rule  or  their  surfaces  are  well  covered.  The  natural  permeability 
of  the  soil  depends  largely  upon  texture  and  structure,  and  the  ab- 
sorptive and  water-holding  capacities  are  increased  by  a  good  humus 
content.  Many  of  the  soils  of  this  general  region  are  of  such  char- 
acter as  to  accumulate  and  maintain  a  liberal  quantity  of  organic 
matter.  The  freezing  of  the  soil  during  a  considerable  period  of 
the  year  not  only  protects  it  from  erosion  but  also  retards  the 
oxidation  of  its  humus.  The  humidity  is  relatively  high  and  the 
evaporation  low.  An  extensive  system  of  lakes  acting  as  natural 
reservoirs,  at  the  heads  of  many  of  the  large  rivers,  is  instrumental 
in  furnishing  an  equable  stream  flow  from  a  moderate  but  evenly 
distributed  precipitation  of  30  to  40  inches,  which  in  winter  occurs 
lai"gely  as  snowfall,  and  which  passes  off  as  spring  freshets  after 
ivarm  rains.  Dams  at  lake  outlets  increase  storage.  Natural  storage 
is  also  favored  by  the  deep  glacial  drift  and  the  spongy  moss  and 
deep  humus.  Except  on  very  sandy  soils,  sod  naturally  sets  in 
ditches,  on  stream  banks,  and  in  waste  places,  and  forms  nearly  as 
jjerfect  a  protection  against  erosion  as  the  forest  cover.  Erosion  is 
slight  and  the  silt  burden  of  the  streams  is  insignificant. 

The  Kennebec  River  may  be  taken  as  a  type  of  the  streams  of 
the  northeastern  group.  The  tidal  estuary  which  forms  its  mouth 
is  free  from  silt  bars,  and  this  indicates  the  small  quantity  of  solid 
material  which  it  bears.  In  the  discussion  of  Portland  flarbor  by 
the   Chief  of  Engineers,"  the  statement  is  made  that  "There  are 

i»  MaCKENZIB,  a.       IMPBOYIMEKT  OF  RITEBfl  AND  HARBORS  IN   MAIN'D  AND  NEW  HAMP9HTRB. 
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no  silt-bearing  streams  emptying  into  Portland  Harbor,  and  the  im- 
proved depths  obtained  •  •  •  will  be  practically  permanent." 
Although  many  of  the  New  England  streams  carry  silt,  the  burden 
is  small  when  compared  with  that  of  southern  and  southwestern 
streams. 

The  high  spring  freshets  resulting  from  the  melting  of  the  accu- 
mulated winter  snows  are  followed  by  well-maintained  midsummer 
flow.  The  relation  between  the  minimum  flow  and  the  maximum 
flow  is  less  than  1  to  100.  The  Connecticut  River  is  the  least  steady 
of  the  streams  of  this  group  in  its  flow,  because  a  large  portion  of 
its  basin  is  located  on  the  steep  slopes  of  the  '^^^lite  Rlountains  and 
other  mountains  of  northern  ^ew  England,  and  because  of  the  com- 
paratively small  lake  surface. 

The  Hudson  River  is  similar  in  general  characteristics  to  the 
New  England  streams;  but  its  chief  tributary,  the  Mohawk,  drains 
a  thoroughly  cleared  agricultural  valley,  and  during  freshets  bears 
a  moderate  silt  burden.  That  portion  of  the  river  above  Troy  which 
comes  from  the  Adirondacks  nearly  duplicates  in  general  character 
the  streams  of  Maine.  Tlie  silt  burden  of  the  Hudson,  which  has 
increased  with  the  extension  of  the  cleared  area,  amounts  to  240,000 
terns  a  year,  a  larger  quantity  than  is  borne  by  the  rivers  of  New 
England,  with  their  better- forested  watersheds  and  better-granu- 
lated soils,  but  smaller  than  that  carried  by  the  large  rivers  of  the 
southern  Appalachians. 

The  streams  of  the  Great  Lakes  region,  which  include  the  head- 
waters of  the  Mississippi  River,  with  the  St.  Croix,  Wisconsin, 
Chippewa,  and  most  otner  rivers  of  Wisconsin,  Minnesota,  and 
northern  Michigan,  are  similar  to  those  of  New  Enjprland  in  lake 
feeding,  but  the  soils  are  more  sandy ;  there  is  less  suriace  relief  and 
while  the  forest  condition  of  their  basins  is  poorer,  the  extent  of 
forest  influences  on  their  flow  is  less.     (PI.  12,  figs.  1  and  2.) 

Erosion,  on  the  whole,  is  so  slight  in  this  rejpion  that  the  Missis- 
sippi River  above  Minneapolis,  with  a  basin  of  19,585  square  miles, 
has  a  yearly  silt  discharge  of  only  117,000  tons,  compared  with 
nearly  11,000,000  tons  from  the  Tennessee  River  with  less  than  twice 
the  drainage  area  of  this  portion  of  the  Mississippi ;  that  is,  the  solid 
burden  at  the  Tennessee  Kiver  is  about  fifty  times  that  of  this  por- 
tion of  the  Mississippi  River. 

The  soils  of  the  basins  of  the  streams  in  the  Lake  States  region 
are  prevailingly  loose  and  possess  a  high  storage  capacity.  How- 
ever, they  are  locally  deficient  in  coliesion,  and  where  this  is  the 
case  the  banks  of  even  small  streams  corrade  during  the  spring 
freshets.  This  produces  sand  bars,  especially  in  some  of  the  streams 
of  Michigan,  such  as  the  Grand,  Au  Sable,  Kalamazoo,  and  Muske- 
gon Rivers.  There  is  evidence  that  erosion  of  soil  from  the  upland 
denuded  of  forest  has  contributed  to  these  deposits,  since,  and  espe- 
cially in  the  southern  portions  of  these  States,  there  are  areas  of 
clays  and  loams  which  are  subject  to  erosion  whenever  the  surface 
gradient  is  suitable,  although  the  general  setting  of  grass,  the  long 
winters,  and  the  moderate  summer  rainfall  contribute  to  reducing 
it  to  a  minimum. 

Extensive  areas  in  the  Lake  States  are  of  only  marginal  value  for 
farming,  but  have  been  cleared  for  that  purpose.  After  a  futile 
attempt  at  cultivation,  the  greater  portion  of  these  farms  have  been 
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ftbandoned.  Few  of  these  abandoned  lands  restock  to  trees,  although 
coarse  grasses,  chiefly  broom  grasses  (Andropogon)  usually  soon 
clothe  them.  The  area  of  such  abandoned  farm  lands  in  the  Lake 
States  is  estimated  to  be  not  less  than  5,000,000  acres.  In  addition, 
there  are  estimated  to  be  more  than  31,500,000  acres  of  burned  or 
cut  over  and  subsequently  burned  or  devastated  forest  land  in  this 
region,  largely  destitute  of  tree  growth  but  often  with  fair  ground 
cover  of  grasses  and  small  shrubs.  Even  in  the  most  rugged  regions 
there  is  a  minimum  of  erosion  on  these  sites  because  of  the  sandy 
or  gravelly  soils.  Except  locally,  as  in  the  protection  of  stream 
banks  or  when  the  soils  are  clayey,  forest  cover  exercises  a  low  pro- 
tective function  in  most  portions  of  the  Lake  States  region. 

In  the  New  England  States,  however,  the  demarcation  between 
absolute  forest  lands  and  those  lands  most  suitable  for  farming  is 
usually  sharply  drawn.  For  this  reason  further  encroachment  upon 
the  forest  lands  for  farms  will  not  be  extensive;  and,  if  the  forest 
conditions  are  not  destroyed  by  injudicious  lumbering,  the  present 
conditions  of  stream  flow  can  probably  be  maintained. 

RIVERS  OF  THE  MmDLE  ATLANTIC  COAST   REGION 

The  most  important  streams  of  the  Middle  Atlantic  coast  group 
are  the  Potomac,  the  Delaware,  the  Susquehanna,  the  Kappahannock, 
and  the  James  Rivers.  There  should  be  included  with  this  system 
the  Allegheny  and  Monongahela  and  certain  other  head  streams  of 
the  Ohio  which  lie  within  this  general  region  and  exhibit  similar 
characteristics  of  flow. 

These  streams  rise  in  the  Allegheny  Mountains,  where  for  the 
most  part  their  headwaters  drain  iiarrow  agricultural  valleys  inclosed 
by  forested  but  thin-soiled  though  permeable  shale  and  sandstone 
ndges.  The  lower  portions  of  their  basins  are  largely  cleared  and 
have  rather  heavy  soils  and  frequently  poor  humus  conditions,  both 
in  the  forests  and  in  the  agricultural  lands.  The  forest  humus,  de- 
rived chiefly  from  oak,  chestnut,  and  pine,  is  naturally  scant,  except 
at  high  altitudes,  and  has  been  furtner  reduced  over  large  areas. 
Burning  resulting  in  insolation  of  the  soil  and  the  compacting  eflfects 
of  heavy  rains  have  resulted  in  light  erosion. 

Stream  flow  is  maintained  by  a  rainfall  of  from  40  to  50  inches,  a 
feature  of  which  is  a  heavy,  irregular  midsummer  precipitation, 
compared  with  30  or  40  inches  of  precipitation  on  the  basins  farther 
north.  The  considerable  winter  snowfall  is  usually  removed  by 
warm  spring  rains,  causing  floods,  which  corrade  the  banks  of 
streams  and  also  erode  the  agricultural  lands.  (PL  13.)  In  addi- 
tion there  are  frequent  summer  and  fall  floods,  all  accompanied  by  a 
large  silt  burden  in  the  streams.  The  floods  damage  canals  and 
riparian  property,  and  the  silt  is  deposited  in  tlie  estuary  channels, 
where  constant  dredging  is  reauired  to  maintain  depth. 

The  silt  which  is  annually  discharged  by  the  Susquehanna  River 
at  Danville,  above  which  point  the  basin  of  the  river  has  an  area 
of  9,530  square  miles,  amounts  to  240,150  tons.  On  the  James  River 
it  has  been  estimated  ^^  that,  in  a  flood  with  a  10-foot  crest,  from 
275,000  to  300,000  cubic  yards  of  solid  matter  are  moved  during 

*^Haixs,  p.  C.  impbovkmbnt  or  the  jambs  biveh.  Virginia.  [tJ.  S.]  Sec.  War  Ann. 
Rpt  2  (pt.  2,  app.  J)  :  947.     1885.     (Rpt.  Chief  Engrin.,  U.  S.  Army.) 
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24  hours.  The  discharge  of  sediment  by  the  Susquehanna  had 
become  so  excessive  by  1871  that  it  was  found  necessary  that  year 
to  abandon  the  Brewerton  Channel  to  Baltimore  in  Chesapeake 
Bay,  since  this  channel  was  continually  obstructed  by  the  sedi- 
ment deposited  in  the  eddy  made  by  the  currents  of  the  Patapsco 
and  the  Susquehanna  Rivers.  The  average  turbidity  of  the  Sus- 
quehanna is  21  parts  per  million,  and  that  of  the  Potomac  and  James 
Kivers  is  higher. 

A  most  notable  power  development  on  the  Susquehanna  River  is 
the  projected  plant  at  Conowingo,  where  it  is  estimated  the  initial 
generation  will  render  available  300,000  horsepower,  and  possible 
additions  will  produce  500,000  horsepower,  thus  placing  this  river 
in  the  class  with  the  Tennessee  as  one  of  the  great  power  streams 
of  the  Eastern  States. 

These  streams  lack  the  natural  reservoir  system  of  lakes  which 
characterize  the  streams  of  New  England  and  many  of  the  streams 
of  Wisconsin,  Michigan,  and  Minnesota.  They  also  lack  the  sandy 
or  glacial  soils  of  the  northern  river  basins,  which  possess  ample 
water-storage  capacity.  Moreover,  the  thinner  humus  of  the  oak 
and  chestnut  forests  of  the  Middle  Atlantic  coast  region  offers  only 
a  meager  water  storage  compared  with  that  of  the  thick  spruce 
duff  and  the  moss  of  the  more  northern  streams. 

These  conditions  of  soil  and  climate,  which  are  so  unfavorable 
for  equable  stream  flow,  attain  their  maximum  on  the  lower  reaches 
of  the  most  southern  streams,  the  Potomac  and  James.  Here  the 
rainfall  is  heaviest  and  most  irregular,  the  protective  humus  is 
thinnest,  and  the  heavy  clay  soils  of  the  Piedmont  Plateau,  natur- 
ally deficient  in  granulation  and  absorptive  capacity,  replace  the 
more  permeable  though  shallow  sands  and  loams  of  the  upper  por- 
tions of  their  basins,  where  the  conditions  are  more  nearly  liKe  those 
determining  the  clearness  of  Xew  England  streams. 

RFVER  SYSTEM  OF  THE  SOUTHERN  APPALACHIANS 

The  southern  Appalacliian  group  includes  a  very  large  number  of 
rivers  the  flow  of  which  is  cliaracterized  by  high  floods  at  irregular 
intervals,  usually  highest  in  the  spring,  followed  by  long  intervening 
periods  of  low  water. 

This  river  system  embraces  the  greatest  number  of  navigable  rivers 
in  the  United  States  and  has  the  greatest  mileage  of  navigable  waters, 
although  at  the  present  the  rivers  are  very  little  used  in  comparison 
with  the  actual  possibilities.  The  total  power  resources,  minimum 
flow,  are  placed  by  the  Geological  Survey  at  3,340,000  horsepower. 

On  the  southern  Atlantic  drainage  the  Roanoke,  the  Neuse,  the 
Cape  Fear,  the  Peedee,  the  Santee,  the  Savannah,  and  the  AJtamaha 
Rivers  are  all  important  streams.  With  these  can  be  included  the 
White  River  and  other  streams  of  the  Ozark  region.  On  the  Gulf 
drainage  the  Apalachicola,  the  Black  Warrior,  and  the  Mobile  River 
systems  embrace  many  hundred  miles  of  navigable  waters  and  trav- 
erse the  coal  fields  of  Alabama.  The  Tennessee,  the  Cumberland, 
and  the  Kentucky  River  basins  cover  the  entire  State  of  Tennessee 
and  portions  of  other  States.  (PI.  14,  figs.  1  and  2.)  The  rivers 
have  their  sources  in  the  southern  Appalachian  Mountains  or  in  the 
adjacent  plateau  regions.    In  the  lower  portion  of  the  Mississippi 
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EROSION  OF  FARM  LAND 

he  yearly  burden  ot  the  Tennessee  River  b  11.000,000  tons  of  soil.  In  large  part  from  lands 
such  as  Ihese.  The  Artny  engineers-  report  on  IhB  Tennessee  River  notes  the  Buterasivo 
deposits  ol  silt  In  the  reservoir  at  Muscle  Shoals  already  materially  reducins  its  pondage 
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Pecos  River.  (Tributaby  of  rio  Grande) 

Fia.  1.— EnsionlDllowliigreiaoTalDCtimberoaTflruid  uaneultof  siccssivegrutng.  Sanu 
Ft  Creek,  N.  Mei.  Typical  of  Uw  beadwaUr  region  of  tbe  Bio  Orands  and  Uie  wuthem 
tributarlea  at  ttw  Colondo  SIver 


Arkansas  River 

Fir..  Z.— Eroaion  in  dr;  gulcta  trtbutarr  to  Fountain  Creek,  near  Pueblo.  Colo,  Erwian  or 
tbis  kiod  is  not  an  inrrcquent  BHiuence  at  heavy  mlos  in  tbl9  legion  of  uDcon»iidat«]  soils 
whiuh  lack  Ihc  proleclive  covor  oJ  vegeiaiion.  Many  simHar  arroyca  can  be  found  on  Iho 
Fecos  River,  Ulo  Urandn.  and  Iribulaiies  o(  tbe  Coiorado  KiTer  Id  New  Mexico 
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Valley  there  are  a  few  streams  subject  to  nearly  the  same  influences, 
such  as  the  Pearl  River  of  Mississippi,  which  may  appropriately  be 
included. 

Fifty-seven  of  the  Appalachian  streams  have  9,241.5  miles  of 
navigable  water.  Most  of  them  are  navigable  many  miles  above  the 
tidal  limit.  The  power  which  can  be  developed  from  these  rivers 
is  in  manv  instances  as  important  as  their  use  for  navigation,  espe- 
cially in  those  regions  which  are  remote  from  coal  mines. 

The  most  typical  streams  rise  at  high  elevations,  3,000  to  5,000 
feet,  in  the  Appalachian  Mountains  where  they  are  fed  by  many 
swift  tributaries.  Leaving  the  mountains,  they  flow  less  rapidly 
through  the  hill  country  of  the  Piedmont  Plateau  or  the  rolling  farm 
region  of  the  Mississippi  Valley.  There  is  an  entire  absence  of 
lakes  and  natural  reservoirs.  The  forest  at  present  covers  about 
one-third  of  the  area  of  the  different  watersheds. 

Except  in  the  most  rugged  mountains,  the  soil  mantle  over  the 
greater  portion  of  this  region  is  prevailing  deep — in  many  sections 
from  20  to  50  feet.  The  soils  may  be  separated  into  three  classes :  (1) 
Loams  and  sands  which  are  fairly  permeable  and  have  high  storage 
capacity;  (2)  silts  which  are  less  permeable  and  have  a  lower 
storage  capacity,  and  which,  on  account  of  their  friability,  are  sub- 
ject when  exposed  to  most  destructive  erosion  (pi.  14,  fig.  1) ;  (3) 
compact  clays  deficient  in  granulation  which  have  an  extremely  low 
absorptive  power  and  a  low  storage  capacity  and  which  erode  Tbadly 
but  seldomly  destructively. 

The  lighter  soils  are  the  most  extensive  in  mountains  and  are  the 
sources  of  the  steadiest  perennial  springs.  The  heavy  clays  are 
extensively  distributed  and  cover  thousands  of  square  miles  on  the 
Piedmont  Plateau. 

The  unfavorable  effect  of  the  prevailing  close-textured  soils  upon  | 

stream  flow  is  further  increased  by  the  conditions  governing  pre-  jj» 

cipitation.    The  snowfall  is  light,  except  in  the  high  mountains,  and  !;• 

the  annual  precipitation  of  45  to  60  and  even  80  inches  in  some  iji 

localities  frequently  falls  in  concentrated  showers.    At  several  places  Ic 

as  much  as  9  inches  is  recorded  as  falling  in  24  hours  and  at  one  ^. 

place  22  inches  within  two  days.    Such  torrential  rains  are  destruc-  p 

live  to  steep  slopes  which  are  not  protected  either  by  a  well-matted  '  ? 

sod  or  by  forest.  j  P 

Below  the  mountains  the  humus,  both  in  forest  and  in  farming  ^ 

soil,  is  generally  deficient,  the   deficiency  being  greatest   farthest  ili 

fcouth.    This  lack  of  humus  is  partlv  due  to  the  climate  and  soil,  !*; 

which  favor  the  rapid  oxidation  of  humus  and  partly  to  fires  and  k* 

grazing,  which  cause  its  depletion  in  the  forest.     The  climate  is  *>;. 

mild,  the  winters  are  short  and  frequently  open,  and  the  ground  is  I  g 

not  covered  by  snow.    The  summers  are  long,  the  humidity  is  often  j? 

high,  and  the  rainfall  is  irregular  and  concentrated.     These  condi-  K? 

tions  retard  the  formation  of  humus  and  favor  its  rapid  destruction.  If 

The  proportion  of  cleared  land  on  the  watersheds  is  apparently  not  f '| 

excessive,  but  the  condition  and  situation  of  much  of  it  tend  to  u 

jeopard  not  only  the  value  of  the  rivers  but  the  permanency  of  the  r) 

soil  as  well.     Unfavorable  soil  conditions  have  become   far  more  1^ 

general  since  1880.     The  cultivation  of  extensive  areas  of  hill  coun-  3 

try  below  the  mountains,  especially  of  the  red  clays  in  the  extreme  If 

:5 
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;  South,  ceased  between  1880  and  1900.    The  rural  population  moved 

;;  to  the  factory  towns;  the  negro  labor  migrated  to  cities.    Many 

;  counties  in  the  southern  Piedmont  region  showed  a  decrease  in  rural 

^  population  during  these  decades,  and  m  many  there  was  a  decrease  in 

J  the  total  population.    The  surface  of  the  farm  land  abandoned  in 

this  manner  was  auickly  hardened  and  lost  its  porousness.     Only  a 

small  amount  of  the  heavy  rains  is  absorbed  by  it,  and  much  water 

that  should  be  absorbed  runs  off,  augmenting  the  floods;  while  the 

springs  formerly  fed  from  the  water  stored  in  the  soil  have  failed. 

The  land  itself  has  eroded  in  deep  gullies.     (PI.  15,  figs,  1  and  2.) 

;  More  recently,  in  the  decade  1910  to  1920,  there  has  been  a  general 

decline  in  rural  population  throughout  the  entire  United  States. 

During  this  decade  38  per  cent  of  all  the  counties  in  16  Southern 

States,  all  of  them  agricultural  counties,  lost  population.     In  North 

Carolina,  this  loss  in  rural  population  was  accompanied  by  a  decrease 

of  1,500,000  acres  in  the  area  of  cultivated  land.     But' the  loss  in 

agricultural  population  and  the  accompanying  shrinkage  in  the  area 

of  land  in  cultivation  is  by  no  means  confined  to  the   Southern 

States.    It  is  a  serious  problem  in  every  section.     Much  of  the  land, 

thus  abandoned  has  been  subject  to  destructive  erosion  of  soil. 

The  irregularity  and  concentration  of  the  precipitation,  associated 
with  other  unfavorable  conditions,  frequently  produce  high  floods, 
particularly  on  such  streams  as  the  Cape  Fear  and  the  Xeuse  Rivers 
which  have  narrow  channels,  not  only  in  winter  and  early  spring, 
;  when  warm  rains  release  the  stored  waters  of  snow  and  ice,  but 

during  the  summer  and  occasionally  in  the  fall  as  well.  In  these 
violent  floods  the  rise  of  water  at  the  fall  line  of  the  rivers  frequently 
amounts  to  from  30  to  60  feet,  the  narrow  channel  having,  however, 
an  important  influence  upon  the  height  of  flood  crest.  On  the  other 
hand,  during  periods  of  drought,  which  occasionally  extend  to  60 
and  90  days,  that  of  the  summer  of  1925  being  of  more  than  usual 
severity,  and  the  deficiency  in  ground  water  having  been  carried  for- 
ward into  1926,  the  stream  flow  decreases  until  the  water  in  the  chan- 
nels is  very  shallow.  Rises  of  60  or  more  feet  above  low  water  are 
known  to  take  place  in  the  Cape  Fear,  the  Alabama,  the  Cumberland, 
and  the  Ohio,  as  well  as  in  other  streams. 

RIVERS   OF  THE   EASTERN   SLOPE   OF  THE   ROCKT  MOUNTAINS 

Rivers  of  the  group  draining  the  eastern  slope  of  the  Rockies 
embrace  many  streams  of  great  length  flowing  east  and  south  through 
the  Plains.  The  most  important  are  the  Missouri,  the  Yellowstone, 
the  Canadian,  the  Platte,  and  the  Arkansas  Rivers  and  the  Rio 
Grande. 

These  streams  have  an  erratic  flow.  There  is  a  period  of  high 
water  in  the  late  spring  or  early  summer  resulting  from  the  meltincj 
of  the  accumulated  snows  of  winter,  folowed  by  a  long  period  of 
extremely  low  water,  with  very  high  floods  at  irregular  intervals. 
Many  of  them,  however,  are  extremely  valuable  as  sources  of  power 
and  for  irrigation,  since  it  is  probable  that  a  large  portion  of  tne  re- 
gion in  which  dry  farming  has  failed  may  eventual^  be  made  highly 
productive  through  irrigation.  After  the  early  summer  floods  the 
autumn  stages  of  these  rivers  are  usually  low,  while  the  liigh  winds 
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and  temperatures  of  the  Plains  result  in  high  evaporation,  which 
reduces  still  further  the  run-oflf  of  the  Plains.  The  rainfall  on  the 
Plains,  10  to  30  inches,  consists  chiefly  of  summer  precipitation, 
which  augments  the  flow  from  the  mountain  sources  for  a  short  time, 
but  in  autumn  becomes  insignificant.  Most  of  their  upper  basins  are 
naked  or  sparsely  timbered  with  open  stands  devoid  of  humus,  ex- 
cept at  the  headwaters  where  the  forested  areas  are  small  compared 
with  the  extensive  unforested  areas  below.  (PL  16,  figs.  1  and  2.) 
The  mountain  streams  which  feed  these  rivers  are  of  low  turbidity, 
being  fed  by  springs  and  the  melting  of  snow  on  the  north  slopes  and 
the  higher  peaks.  The  snow  waters  are  reinforced  by  the  midsummer 
rains  of  the  Plains  which  are  heaviest  in  June. 

It  is  from  the  treeless  Plains  that  these  streams  obtain  the  greatest 
portion  of  the  silt  burden.  The  silt  burden  is  so  excessive  that  many 
of  the  rivers  have  meandering  channels  from  the  deposit  of  sediment 
which  may  be  in  transit  for  only  relatively  short  distances  before 
being  deposited.  In  addition  to  the  violent  fluctuations  between  the 
maximum  flow  and  minimum  dry-season  flow,  the  constant  washing 
of  banks  and  formation  of  silt  bars  in  the  shifting  channels  are 
serious  problems.  The  material  of  these  silt  bars  is  largely  deposited 
during  the  spring  freshets,  being  carried  in  part  from  the  banks  of 
the  smaller  tributaries  of  the  Plains  and  from  the  unconsolidated 
.sands  and  silts  which  constitute  the  prevailing  soils  of  the  Plains ;  to 
a  less  extent  it  is  material  brought  down  in  flood  by  the  mountain 
streams. 

The  silt  burden  in  these  streams  is  among  the  highest  in  the  United 
States.  The  Missouri  above  Ruegg,  St.  Louis  County,  Mo.,  with  a 
drainage  area  of  528,700  square  miles,  has  a  yearly  silt  burden  of 
more  than  176,000,000  tons.  The  Arkansas  above  Little  Rock,  with  a 
basin  of  148,000  s€[uare  miles,  discharges  more  than  40,000,000  tons 
of  earth.  The  maintenance  of  forest  cover  on  the  mountain  slopes  at 
the  headwaters  of  these  streams  is  essential.  It  is  the  mountain 
springs  which  largely  maintain  the  late  autumn  run-off  after  the 
melting  of  the  snows. 

STREAMS  OF  THE  GREAT  PLAINS 

The  streams  of  the  Plains  include  the  Washita,  the  Cimarron,  the 
Red,  the  Smoky  Hill,  the  Republican,  and  the  Kansas  Rivers.  So 
erratic  is  the  flow,  that  the  Smoky  Hill  River,  one  of  the  chief  trib- 
utaries of  the  Kansas,  with  a  drainage  area  of  8,000  square  miles,  has 
a  minimum  discharge  during  the  low-flow  season  of  only  10  cubic  feet 
per  second.  A  comparison  of  this  with  a  typical  eastern  stream — 
the  Potomac  River  at  Point  of  Rocks,  Md.,  where  the  basin  has  a 
drainage  area  of  9,000  square  miles — shows  that  the  minimum  flow 
of  the  Potomac,  which  for  a  12-year  period  is  recorded  as  990  cubic 
feet  per  second,  is  ninety-nine  times  as  great  as  that  of  the  head- 
waters of  the  Smoky  Hill  River.  The  headwaters  of  the  Arkansas, 
which  rise  in  the  mountains  of  Colorado,  show  a  much  more  steady 
flow  than  those  of  the  Kansas.  At  Canon  City,  Colo.,  the  Arkansas 
drains  a  basis  of  3,000  square  miles  and  has  a'minimum  flow  of  1C8 
cubic  feet  per  second,  or  a  flow  thirty  times  as  great  as  that  of  the 
Kansas  River. 
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i  STREAMS  OF  THE  PLATEAU  OF  CENTRAL  TEXAS 


I 


» 


A  number  of  rivers  of  Texas  have  their  headwaters  in  the  deeply 
fissured  limestones  of  the  Edwards  Plateau  region  of  the  central 
part  of  the  State.  These  streams  are  normally  clear.  They  carry, 
however,  during  periods  of  flood,  an  enormous  quantity  of  silt  eroded 
from  the  gorges  and  channels  of  the  small  streams  which  indent  and 
canyon  through  the  plateau  region.  None  of  these  streams  heading 
on  the  Edwards  Plateau  are  fed  by  melting  snows.  They  are  sub- 
ject to  wide  fluctuations  between  minimum  and  maximum  flow.  The 
floods  at  San  Antonio  and  at  Cameron,  Tex.,  on  September  9  and 
10,  1921,  are  extreme  examples  of  the  maximum  flow  of  streams  of 
this  character.  At  Cameron  the  Little  River  increased  from  a  nor- 
mal low  flow  of  177  second-feet  to  a  maximum  discharge  of  647,000 
second-feet.  The  Colorado  River,  on  which  was  erected  the  ill-fated 
dam  at  Austin,  is  another.  At  the  time  this  dam  broke,  after  10 
years  of  service,  it  was  found  that  its  storage  capacity  had  been  re- 
duced 56  per  cent  during  the  decade  as  a  result  of  siltings.  T.  U. 
Taylor  reports  that  the  new  reservoir,  constructed  in  1913,  had  los< 
84  per  cent  of  its  capacity  through  silting  by  1922.  (PI.  17.)  The  silt 
burden  of  the  Colorado  River  (of  Texas)  is  roughly  estimated  at 
1  per  cent  of  its  volume  or  an  average  of  18,000  acre-feet  a  year. 
The  Weather  Bureau  records  show  a  rainfall  of  0.9  of  an  inch 
within  five  minutes  at  Taylor  and  4.46  inches  in  one  hour  at  Pales- 
tine. Only  a  small  portion  of  rains  of  such  intensity  can  be  ab- 
sorbed, since  if  there  is  any  colloidal  content  in  the  soil  the  surface 
quickly  puddles  and  further  absorption  takes  place  slowly.^*  The 
Brazos  River  above  Waco,  with  a  drainage  area  of  30,000  square 
miles,  bears  more  than  3,200,000  tons  of  soil  a  year. 

The  streams  of  this  region,  notwithstanding  their  high  silt  burdens 
and  the  possibility  of  poor  foundations  on  which  to  erect  dams  on 
certain  sites,  present  many  excellent  opportunities  for  water  storage 
in  their  deep  canyons,  which  in  places  spread  out  into  broad  bas'ms: 
and  nowhere  would  the  results  from  water  storage  be  of  more  benefit. 
Not  only  might  storage  result  in  preventing,  or  at  least  in  lessening, 
the  ravages  of  such  floods  as  that  which  visited  San  Antonio,  but 
it  would  furnish  a  great  deal  of  power  and  water  for  irrigation  in  a 
section  which  is  subject  to  long  and  costly  droughts.     It  might  be 
possible  through  such  storage  to  irrigate  a  considerable  portion  of 
the  Edwards  Plateau  region  and  thus  add  enormously  to  the  value 
of  these  lands,  the  utility  of  which  at  present  is  largely  restricted  to 
grazing  and  that  itself  sometimes  uncertain  as  during  the  drought 
of  1924.    It  would  probably  be  necessary  to  make  provision  for  flush- 
ing the  silt  from  reservoirs  by  means  of  water  stored  in  smaller 
reservoirs  located  above  and  constructed  with  this  object  in  view, 
if  this  procedure  should  prove  feasible.     The  woodland  and  her- 
baceous cover  of  this  region  is  too  light,  on  account  of  the  limited 
rainfall,  to  protect  the  surface  from  erosion,  but  it  is  possible  by 
adequate  regulation  of  grazing,  and  by  better  protection  of  stream 
banks  if  not  to  reduce  erosion  at  least  to  prevent  its  further  increase. 
Range  depletion  as  well  as  the  maintenance  of  the  protection  of  the 
cedar  brakes  requires  careful  investigation. 

»»  See  footnote  12  on  p.  7. 
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COLORADO  RIVER  AND  GREAT  RASIN 

Two  fundamentally  different  conditions  are  exemplified  in  the 
streams  which  drain  the  Colorado  River  basin.  One  condition  is 
represented  at  the  headwaters  of  the  northern  streams,  the  other 
in  all  the  remaining  portions  of  the  basin. 

The  headwaters  of  the  northern  streams,  in  southwestern  Wyo- 
ming and  in  Colorado,  have  their  sources  within  the  forested  moun- 
tain slopes.  They  are  partly  fed  by  melting  snows  and  are  largely 
clear  until  they  enter  the  Plains.  The  precipitation  in  the  moun- 
tains, much  of  it  in  the  form  of  snow,  varies  from  16  to  40  inches  a 
year;  on  the  Plains  the  yearly  average  rarely  rises  above  15  inches, 
being  lowest  in  summer  and  highest  between  December  and  April. 

The  soils  of  the  Plains  are  of  many  origins  and  vary  in  character 
but  are  prevailingly  unconsolidated.  The  rainfall  is  too  scant  to 
support  more  than  a  growth  of  brush  and  chaparral  or  in  places  open 
woodland.  The  flood  seasons  of  the  northern  streams  are  in  the 
spring,  in  June,  and  in  the  fall.  The  spring  and  fall  floods  are  due 
to  ram,  partly  on  the  Plains;  but  the  June  floods,  which  are  the 
highest,  come  from  melting  snows  in  the  mountains.  The  early 
spring  and  autumn  floods  which  result  from  rains,  especially  on 
the  Plains  with  their  scanty  protection  of  vegetative  cover,  produce 
the  crreatest  turbidity.  The  Jime  floods,  which  are  the  highest,  are  not 
marked  apparently  by  increase  in  silt  burden.  The  rather  limited 
record  at  Topock  shows  a  stream  of  "only  normal  irregularity" 
approaching  even  the  Columbia  in  evenness  of  flow.  The  relation  of 
minimum  run-off  (January  4,  1925)  to  maximum  (June  22,  1921) 
is  as  1  to  92. 

Forests  are  important  in  protecting  these  mountain  head  streams, 
in  holding  snow  banks,  in  shading  them  and  in  retarding  their 
melting.  The  absence  of  forests  or  even  of  adequate  soil  cover  on 
the  Plains,  where  the  rainfall  is  insufficient  to  support  such  a  growth, 
accounts  for  the  high  silt  burden  acquired  by  these  streams  m  their 
passage  through  the  Plains  notwithstanding  the  prevailingly  gentle 
topography. 

The  streams  of  the  Great  Basin  and  the  southern  tributaries  of 
the  Colorado  River  beginning  with  the  San  Juan  have  their  sources 
either  within  the  Plains  or  in  low  mountain  ranges  in  Arizona,  New 
Mexico,  southern  Colorado,  Utah,  and  Nevada.  Not  only  is  the 
total  precipitation  which  feeds  these  streams  less,  rarely  rising  above 
20  inches  and  then  only  along  the  higher  mountains,  and  with  an 
average  rainfall  as  low  as  10  inches  over  much  of  the  Plains  and 
desert  country,  but  very  little  of  it  is  in  the  form  of  snow.  Summer 
rains  are  the  rule.  Violent  thunderstorms  occur  frequently,  accom- 
panied generally  by  high  winds  and  sometimes  by  very  concentrated 
precipitation.  Great  clouds  of  dust  are  usually  carried  by  the  wind 
m  front  of  the  storm.  These  heavy  rains  may  alternate  with  long 
periods  of  drought.  The  Plains  consequently  have  a  scant  vegeta- 
tion of  brush  or  chaparral  and  the  areas  of  lowest  rainfall  are  deserts 
with  cactus  as  characteristic  shrubby  vegetation  and  very  little  grass 
cover.  High  temperatures  over  the  lower-lying  lands  make  a  high 
evaporation  factor  and  add  to  the  irregularitv  of  the  run-off  result- 
ing from  the  sometimes  concentrated  rainfall.  The  Virgin  River, 
which  is  a  characteristic  stream  of  this  group,  though  "  rising  at  an 
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altitude  of  about  8,000  feet,  soon  drops  into  a  sandy  valley  where  it 
becomes  a  river  of  flowing  sand.  In  ordinary  stages  it  is  very  wide 
but  verv  shallow  rippling  over  the  sand  in  tawny  waves."  Only  an 
insi^incant  portion  of  the  basins  of  these  streams  is  really  forested, 
so  little  that  forests  play  a  negligible  role  in  affecting  their  regimen, 
which  is  determined  by  the  heavy,  irregular  rains,  the  unconsolidated 
soils  through  which  they  flow,  and  the  high  summer  temperature  on 
the  Plains. 

At  Yuma,  below  all  of  the  important  tributaries,  the  silt  content 
of  the  Colorado  River  is  estimated  to  average  7,000  parts  per  million 
and  the  total  solid  burden  to  amount  yearly  to  160,000,000  tons,  of 
which  less  than  10,000,000  tons  comes  from  the  northern  sources 
covering  one-half  of  the  basin  and  furnishing  three-fourths  of  the 
discharge.  Since  the  silt  content  is  diluted  by  the  smaller  solid 
burden  and  larger  volume  of  the  northern  sources  "  it  shows  that  the 
lower  Colorado  River  derives  most  of  its  enormous  load  of  silt  from 
the  drainage  area  which  includes  the  San  Juan,  the  Paria,  the  Little 
Colorado,  the  Virgin,  and  the  Gila  Rivers,"  and  that  this  silt  comes 
from  the  region  of  unconsolidated  soils  with  the  scant  cover  of  vege- 
tation, limited  precipitation  consisting  largely  of  rain  which  often 
falls  in  heavy  showers.  A  rain  of  alx)ut  4  inches  on  September  17 
and  18, 1923,  over  a  portion  of  the  basin  of  the  Little  Colorado  caused 
an  increase  in  discharge  of  the  main  Colorado  from  a  normal  of 
10,000  feet  per  second  to  110,000  feet  per  second.  Except  in  the  low 
mountains,  which  are  only  in  part  forest  covered,  the  rainfall  is  too 
scant  to  support  any  general  vegetative  ground  cover  sufficiently 
.dense  to  afford  protection  to  the  soil.  Consequently  erosion  is  active 
even  where  the  rainfall  is  slight. 

The  potential  horsepower  of  the  Colorado  River  has  been  placed 
at  7,000,000,  to  be  secured  largely  thix)ugh  the  employment  of  13 
power  sites  and  storage  reservoirs  on  the  main  stream  and  the  moun- 
tain-fed tributaries.  The  proposed  Boulder  Canyon  Dam,  at  which 
the  largest  development  would  be  obtained,  would  be  600  feet  liigh 
and  would  impound  32,000,000  acre-feet  of  water,  developing  about 
600,000  constant  horsepower  and  1,500,000  horsepower  three-fourths 
of  the  time.  The  water,  heavily  laden  with  silt,  would  be  desilted 
bv  sedimentation  in  the  reservoir.  (See  footnote  11,  p.  6.)  Much 
o{  the  water  used  for  power  purposes  would  also  be  available  for 
irrigation,  and  the  city  of  Los  Angeles  plans  to  use  the  desilted 
water  as  a  source  of  municipal  supply.  It  is  estimated  that  the 
storage  capacity  of  this  reservoir  would  as  a  result  of  silting  be 
largely  destroyed  within  150  years.  Since  the  silt  bunlen  of  the 
river  at  this  point  is  often  more  than  2  per  cent,  the  rate  of  shrinkage 
in  storage  capacity  will  probably  be  far  more  rapid  than  indicated 
by  this  estimate. 

STREAMS   OF  THE  SACRAMENTO  AND  SAN  JOAQUIN  BASINS 

The  streams  of  the  Sacramento  and  San  Joaquin  Basins  are  subject 
to  violent  early  spring  freshets,  originating  in  the  heavy  rains  in  the 
mountains ;  and  their  high  silt  burden  has  damaged  the  navigable  es- 
tuary channels.  The  greater  portion  of  the  silt  of  these  streams  was 
formerly  the  result  of  hydraulic  mining  and  even  now  much  silt  is  de- 
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rived  from  old  tailings  which  are  still  in  transit.     California,  like 
Colorado,  has  laws  prohibiting  contaminating  streams  with  tailings 
and  the  necessary  means  have  been  taken  to  control  this  through  set- 
tling beds.    In  spite  of  this  control  measure,  however,  the  Sacramento 
River  bears  annually  more  than  2,250,000  tons  of  solid  burden. 
Much  of  this  is  acquired  in  the  foothills  and  plains,  though  consid- 
erable erosion  takes  place  in  the  higher  mountains  and  on  the  de- 
forested region  above  Redding.     Except  at  high  altitudes  much  of 
the  forest  land  has  insufficient  humus  beneath  the  comparatively 
open  stands  of  trees  and  there  is  within  the  forest  a  general  absence 
of  dense  brush  or  of  grass  and  of  other  herbaceous  cover.    This  con- 
dition is  far  more  prevalent  in  the  mountains  of  the  southern  portion 
of  the  State  than  to  the  northward  and  at  lower  altitude  than  at 
higher.    The  rainfall  even  in  the  mountains  toward  the  south  is  in- 
sufficient to  support  forests,  the  cover  of  the  San  Bernardino  and 
other  mountains  in  this  section  being  largely  open  stands  of  brush. 
(PL  7.)     Corrasion  is  active  on  the  Tuolumne,  the  Stanislaus,  and 
other  streams  of  the  Sierras  which  debouch  into  the  Sacramento  or 
the  San  Joaquin  Rivers.    This  washing  of  stream  banks  is  more  or 
less  constant,  being  a  characteristic  of  streams  coursing  through  un- 
consolidated soils  or  those  deficient  in  cohesion,  as  are  many  oi  those 
of  the  California  Basin.     On  the  smallest  tributaries  this  action 
might  be  lessened  by  protective  planting. 

Violent  irregularities  in  the  character  of  the  precipitation,  espe- 
cially in  the  southern  Sierras,  add  to  the  degrading  influence  of  the 
streams,  and  make  the  lessening  of  erosion  an  important  considera- 
tion. Although  the  general  rainfall  of  California  is  light,  12  to  35 
inches,  one-half  of  it  normally  falls  during  three  months — Decem- 
ber, January,  and  February.  In  years  of  maximum  precipitation 
the  rainfall  during  this  three-months'  period  will  often  equal  or 
exceed  that  which  would  fall  in  the  South  Atlantic  States  during 
the  same  time.  The  rainfall  of  lower  altitudes  is  frequently  con- 
centrated, and  this  is  especially  favorable  for  erosion.  Only  at  the 
higher  elevations  is  a  large  part  of  it  snow,  and  its  melting  is  often 
forced  by  a  warm  rain.  The  snow  fields  are  found  only  at  the 
highest  altitudes,and  even  on  Mount  Shasta  and  Mount  Whitney, 
although  they  do  much  toward  sustaining  stream  flow  during  the 
dry  season,  they  are  not  perennial,  and  except  in  gulches  and  north 
slope  canyons,  largely  disappear  after  midsummer. 

The  functions  oi  forest  cover  in  limiting  erosion  are  at  an  optimum 
at  middle  and  lower  altitudes  in  the  Sierras  of  middle  and  southern 
California  because  of  the  character  of  the  rainfall,  which  while  suf- 
ficient to  maintain  a  forest  cover  is  irregular  and  frequently  so  con- 
centrated that  destructive  erosion  takes  place  wherever  tlie  soil  is 
not  adequately  protected  by  a  blanket  of  humus.  South  of  the  higher 
mountains  and  in  the  foothills,  the  lower  rainfall  and  high  evapora- 
tion factor  preclude  forest  growth,  or  at  best  permit  only  the  growth 
of  thin,  open  stands  of  woodland  with  humus,  so  scant  that  it  is 
rapidly  dissipated  through  nitrification  and  there  is  a  general  ab- 
sence of  dense  herbaceous  and  shrubby  ground  cover.  In  case  the 
humus  is  destroyed  grass  does  not  form  a  sod.  On  the  northern 
coast  of  California  the  conditions  partake  of  those  on  the  Columbia 
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River  drainage,  which  are  a  heavier  rainfall  but  more  regularly  dis- 
tributed and  not  so  concentrated  and  a  lower  evaporation  factor. 
These  are  conditions  which  insure  the  formation  of  a  dense  sod 
wherever  the  humus  cover  is  broken  and  there  is  sufficient  li^ht. 
Erosion  consequently  is  not  nearly  so  active  in  this  region  as  in  those 
portions  of  California  where  the  rainfall  is  more  irregular  and 
where  sod  and  dense  herbaceous  ground  cover  do  not  generally  set 
on  naked  soil. 

COLUMBIA  RIVER  AND  THE  EXTREBIE  NORTHWEST 

The  precipitation  near  the  northwest  coast,  which  is  the  heaviest 
in  the  Ignited  States,  reaches  the  maximum  on  the  west  slope  of  the 
Coast  Range  Mountains  and  chiefly  affects  small  streams  which  drain 
directly  into  the  ocean.  Many  of  these  are  subject  to  high  floods, 
especially  during  the  winter  and  early  spring,  the  seasons  of  heaviest 

f)recij)itation.  Notwithstanding  the  prevailingly  porous  and  granu- 
ar  soils,  a  soil  cover  is  necessarv  to  prevent  excessive  erosion.  AVhen 
the  timber  is  removed,  most  of  these  soils  naturally  set  to  sod  and 
brush,  but  where  this  is  not  the  case  the  protection  afforded  by  forest 
cover  with  its  prevailingly  excellent  humus  is  necessary  to  prevent 
erosion  on  the  steeper  mountain  slopes.  Notwithstanding  the  differ- 
ence in  the  seasonal  distribution  of  rainfall,  the  conditions  closely 
resemble  those  of  many  of  the  tributaries  of  the  Tennessee  River 
which  flow  from  the  Smoky  Mountains. 

This,  however,  is  not  the  case  with  the  Columbia  River,  the  salient 
feature  of  which  is  its  clearness  and  the  relative  evenness  of  its  flow, 
notwithstanding  flood  crests  of  60  feet  above  low  water.  The  streams 
which  most  closely  resemble  it  in  the  United  States  are  those  of  New 
England,  but  the  flow  of  the  Columbia  is  probably  more  uniform 
than  that  of  any  other  large  stream  of  the  United  States  unless 
largely  fed  from  lake  storage.  This  condition  is  due  to  several 
causes:  the  prevailingly  light  character  of  the  precipitation,  espe- 
cially over  tne  Plains  region  where  the  soils  are  largely  unconsoli- 
dated and  to  the  covering  of  vegetation,  largely  brush  and  grass  even 
on  the  plains;  the  granular  character  of  the  soils  in  the  mountains; 
the  large  proportion  of  the  run-off  which  comes  from  snow  fields  and 
glaciers  and  which  takes  place  during  midsummer,  thus  supple- 
menting the  run-off  from  rainfall  which  largely  takes  place  during: 
winter  and  spring,  and  which  is  rarely  so  concentrated  as  over  the 
southern  portion  of  the  Great  Basin,  over  the  southern  part  of  the 
Great  Plains,  and  in  New  Mexico  and  Texas.  There  is  also  some  lake 
storage  on  the  Canadian  drainage. 

The  heavy  rainfall  of  the  coast  decreases  on  the  eastern  slopes  of 
the  Cascades  and  in  the  Plains  areas  is  less  than  15  inches,  rising  as 
the  Rocky  Mountains  are  approached  to  20  inches  and  attaining  in 
the  mountains  of  northern  Idaho  and  on  the  headwaters  of  the  Clark 
Fork  a  maximum  of  85  inches,  and  on  the  headwaters  of  the  Lewis 
Fork  a  maximum  of  30  inches.  This  precipitation  is  relatively  slight, 
and  it  is  of  a  character  to  render  it  available  for  soil  absorption; 
also  the  prevailing  surface  conditions  are  highly  favorable.  The 
precipitation  during  the  summer  is  extremely  low  compared  with 
that  during  the  w  inter,  but  is  largely  in  the  form  of  gentle  showers, 
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giving  fullest  opportunitv  for  entire  absorption  with  a  very  small 
amount  of  surface  run-on.  The  winter  snowfall  is  heavy,  especially 
in  the  eastern  mountains;  and  the  deep  snow  banks  in  gulches  and 
north  hollows  and  where  protected  by  the  dense  forest  of  conifers 
from  sun  and  wind  melt  gradually  during  spring  and  summer,  main- 
taining a  steady  stream  flow.  This  not  only  compensates  for  the 
deficiency  of  the  summer  rains,  but  the  absence  of  such  rains  is 
favorable,  since  they  would  accelerate  the  melting  of  the  snow.  The 
snow  drifts  and  fields  of  the  high  peaks  of  the  Cabinet,  Coeur 
I  d'Alene,  and  Bitter  Root  Mountains,  and  of  the  Continental  Divide 
sometimes  last  imtil  reinforced  by  those  of  the  succeeding  winter. 
I  In  the  Williamette  the  snow-water  flow  is  uninterrupted,  for  it  is 
largely  fed  by  the  glaciers  and  perpetual  snow  fields  of  Mount 
Hood  and  Mount  Jefferson,  just  as  Lewis  River  is  fed  from  the  snow 
fields  of  Mount  Adams.     (PI.  18.) 

The  torrential  spring  flood  of  the  Northeastern  States  from  the 

warm  spring  rains  on  the  winter's  snow,  and  the  high,  early  summer 

flow  of  the  streams  of  the  Southwest  from  the  rapid  melting  of  the 

mountain  snow  under  the  high  temperature  of  early  summer,  are  both 

much  reduced  on  the  Columbia.    The  freshet  season  extends  from 

May  to  July.    The  melting  of  snow  in  the  mountains  of  Idaho  and 

Montana  is  usually  a  gradual  process,  frequently  occupying  the  entire 

1    summer.     Rarelv  there  may  be  accumulated  snow  in  the  lorests  and 

a  late  spring  followed  by  very  warm  rains  producing  high  floods  such 

as  those  of  1826,  1854,  and  1894.    The  northern  tributaries  are  less 

erratic  in  their  flow  than  the  southern,  and  several  lakes  add  to  their 

j    stability  of  flow.    Occasionally,  however,  a  warm  chinook  wind  will 

I    melt  much  of  the  snow  during  April,  or  even  in  March,  causing  high 

'    turbidity  and  floods  on  streams  like  the  Clearwater  and  Lewis  Fork. 

These  winds,  however,  are  exceptional  and  usually  of  short  duration. 

The  flood  season,  when  the  streams  are  very  muddy,  is  usually  two 

^   months  later.    The  extension  of  cultivation  has  had  little  effect  in 

;    increasing  turbidity,  since  the  cultivated  lands  are  largely  in  the 

more  level  valleys  and  on  account  of  the  character  of  the  precipi- 

;    tation. 

I  Although  the  equable  flow  of  these  streams  is  primarily  a  result  of 
i  the  climatic  conditions,  the  influence  of  the  mountain  forests  is 
serviceable  in  protecting  the  snow  from  evaporation  and  lessening  the 
rapidity  of  its  melting.  It  is  of  greater  value  in  checking;  erosion, 
notwithstanding  the  prevailing  porous  soils  of  the  mountains,  while 
the  large  amount  of  brush  beneath  the  timber  and  the  readiness  with 
which  grass,  other  herbage,  and  shrubs  come  in  on  naked  soil  are 
important  factors. 

On  the  Plains  the  rainfall  is  of  such  character,  both  in  distribu- 
tion and  amount,  that  there  is  scant  erosion.  Although  the  silts  of 
the  Priest,  the  Pend  Oreille,  and  other  agricultural  river  valleys  of 
the  eastern  headwaters  of  the  Cohimbia  are  incoherent,  the  limited 
rainfall  precludes  the  possibility  of  excessive  erosion,  unless  at  times 
of  concentrated  precipitation,  a  character  of  rainfall  to  which  this 
region  is  seldom  subjected.  Should  erosion  of  these  soils  take  place, 
however,  the  placid  portion  of  the  Pend  Oreille  and  other  streams 
offer  suitable  situations  for  silting. 
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SUMMARY  OF  REGIONAL  CONDITIONS 

In  the  Northeast,  in  the  reprion  of  the  Great  Lakes,  and  on  the 
Columbia  River,  the  silt  burden  of  streams  is  on  the  whole  negli- 
gible. There  are  no  marked  periods  of  extremely  low  water,  dis- 
astrous floods  are  infrequent,  and  there  is  a  low  ratio  of  minimum  to 
maximum  flowage.  The  forest  cover  exercises  little  influence  in  de- 
termining the  life  of  reservoirs. 

The  streams  of  the  Middle  Atlantic  States,  in  spite  of  a  wide 
margin  between  maximum  and  minimum  discharge,  have  a  much 
lower  turbidity  than  those  farther  south.  The  drainage  basins  of 
many  of  them,  however,  are  on  sandy,  shaley,  or  very  permeable  soils, 
especially  at  their  headwaters,  and  for  this  reason  erosion  of  soil 
proceeds  at  a  comparatively  slow  rate  even  on  denuded  sites.  Forests 
exercise  a  considerable  protective  function. 

The  streams  of  the  Great  Plains,  and  likewise  the  western  Colo- 
rado River,  flow  through  vast  areas  of  unconsolidated  soils  on  which, 
because  of  irregular  and  deficient  rainfall,  it  is  not  possible  in  many 
places  to  maintain  vegetative  cover  of  sufficient  density  to  obtain 
protection  against  erosion.  Forest  cover,  however,  exercises  a  high 
influence  upon  the  headwaters  of  such  of  these  streams  as  lie  within 
the  forested  portions  of  the  Rocky  Mountains.  The  streams  which 
have  their  headwaters  in  central  Texas  are  in  the  same  general  class 
as  those  of  the  Great  Plains.  The  rainfall,  however,  is  more  irregu- 
lar, at  times  torrential,  followed  by  long  periods  of  scant  precipita- 
tion. A  consequence  of  this  is  extremely  erratic  flow  of  the  rivers. 
The  basins  of  these  streams  are  largely  covered  with  open  parklike 
stands  of  trees,  and  there  is  a  fairly  good  cover  of  grass,  which  in 
this  region  forms  a  more  efficient  protection  than  the  scattered 
trees.  A  few  areas  of  real  forest  occur,  however,  chiefly  on  the  low 
mountains,  and  they  should  be  carefully  protected.  On  the  whole, 
however^  the  protection  afforded  by  forest  cover  is  inconsequential. 

It  is  m  the  Appalachian  and  adjacent  Piedmont  regions  from 
Ohio  and  Maryland  to  northern  Mississippi,  and  in  the  similar  Ozark 
region  of  Missouri  and  Arkansas,  in  the  mountains  of  middle  and 
southern  California,  and  on  the  slopes  of  the  Rocky  Mountains  south 
of  middle  Colorado  that  forests  seem  to  exercise  their  maximum 
influence  in  the  protection  of  reservoirs.  In  these  Tensions  rainfall  is 
irregular  and  often  concentrated;  soil  where  denuded  erodes  easily, 
contributing  a  high  solid  burden  to  streams;  snowfall  is  light;  arid 
there  is  little  lake  storage.  When  forests  are  reestablished  on  such 
denuded  lands,  and  reestablishment  is  readily  effected,  erosion  of 
soil  is  largely  checked. 

Table  1  shows,  for  typical  streams  in  different  hydrogn^aphic 
regions  of  the  United  States,  the  comparative  amount  of  turbidity, 
relation  between  maximum  and  minimum  flow,  and  precipitation 
on  the  basin  of  the  stream  with  maximum  rainfall  for  each  region. 
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Table  1. — Flaw  and  turbidity  of  typical  streams  of  different  sections  of  the 

United  States 


Northeast  and  Lakes  r^ioos:  Con- 
necticut  

Middle  Atlantic:  Susquehanna 

Sootheast:  Savannah. .- 

Texas  Plateau:  Colorado  (of  Texas) 
Rocky  Mountain,  east  slope:  Mis- 
souri above  Fort  Benton 

Plains:  Kansas  at  Leoompton 

California:  Sacramento 

Northwest:  Columbia 

Interior  Basin:  Colorado: 

Colorado  (Qrand)  • 

Oilaat  Yuma 


Area 
basin 


1 


Sgw^e 
miles 

3,100 
24,100 

7,294 
34,200 

24,600 

58,600 

257 

237,000 

26,200 
71,000 


Sus- 
pended 
matter 


Parh 


21 
142 
351 


2,082 

81 

•40 

720 
5.000 


Aver- 
age 
annual 
precip- 
itation 

on 
basin ' 


Maximum 

rainfall  for 

region' 


Indua 
42 
45 
62 
32.5 

24 

25 

«78 

45 

26 

16 


Per 
day 


Inches 

&31 

&37 

22.22 

23.96 


Per 
month 


Flow:  Second- 
feet  per  square 
mile  of  drain- 
age areas 


Maxi- 
mum 


Inches 
17.55 
15.82 
35.49 
25.87 


10.33 
9.68 
7.66 

6.90 
1&67 
71.64 
2a  14 

18.5 

29.0 

42.5 

7.0 

2.2 

3.1 

62.0 

5.0 

4.6 
•2.8 


Mini- 
mum 


«OjOO 
.00 
.19 
.0003 

.09 
.0011 
.43 
M8 

.02 
•.00 


Relation 
minimum 

to  maxi- 
mum flow 


1  to  205 
1  to  322 
1  to  233 
1  to  18,000 

lto24 
1  to  2,820 
1  to  145 
1  to28 

1  to  230 


Connecticut,  above  Orford,  N.  11.  (1904-1923):  Maximum,  March,  1913;  minimum,  September  28,  1908. 
Susquehanna,  above  Harrisburg,  Pa.  (1889-1920):  Maximum,  June  2, 1889;  minimum,  September  28-29, 

I9Qa 
Savannah,  above  Augusta,  Qa.  (1884-1801):  Maximum,  1888;  minimum,  October  16, 1904.>« 
Colorado,  above  Austin,  Tex.  (1888-1923):  Maximum,  April,  1900;  minimum,  August,  1918." 
Kansas,  above  Leoompton,  Kans.  (1899-1906):  Maximum,  May  31, 1903;  minimum,  March  6, 1902.U 
Although  the  conditions  of  the  Kansas  at  Leoompton  are  so  unfavorable,  on  the  headwaters  of  the  Mis* 

soori  Rivo-  at  Fort  Benton,  drainage  area  24,600  square  miles,  the  conditions  are  as  follows:  Maximum 

flow.  2.2  seoond-feet;  minimum  flow.  0.09  seoond-foot;  relation,  i  to  24." 
Sacramento,  above  Castella,  Calif.  (1910-1920):  Maximum,  January  2,  1914;  minimum,  August  5  to 

September  21,  1920.^*    This  is  the  fork  of  the  Sacramento  River  which  heads  in  the  mountains. 
Columbia,  above  The  Dalles,  Oreg.  (1879-1919):  Maximum,  1804;  minimum,  January,  1890." 

•  U.  S.  Qeological  Survey. 
•U.S.  Weather  Bureau. 

I  This  low  minimum  evidently  the  result  of  artificial  storage  on  preceding  day. 

•  The  rainfall  given  is  that  at  Helen  mine,  the  heaviest  in  the  basin.    The  average  rainfall  for  the  basin 
is  23  inches. 

•  The  material  comes  largely  from  the  Idaho  plains,  which  are  treeless. 

•  For  Grand,  Oreen,  and  Ounnison  above  Junction,  since  only  scant  figures  are  available  for  any  one 
stream. 

M925. 

•  June  22,  1916.    This  was  chiefly  from  the  Salt  River,  but  no  records  on  that  stream. 

•  Dry  for  one  or  more  months  each  year. 

M  Nkwbll.  F.  H.  results  or  stream  measurements.  U.  S.  Oeol.  Survey  Ann.  Rpt.  (1892-93)  14 
(2):  148.    1804. 

"  Qrovbr,  N.  C,  Grat,  G.  a.,  and  Ellsworth,  C.  E.  surface  water  supply  or  the  united  states, 
an.  part  vm.  western  gulp  or  Mexico  basins.  U.  S.  Geol.  Survey  Water-Supply  Paper  478:  29. 
1922. 

>•  Kansas  Water  Commission,  surpacb  waters  or  Kansas,  ]S05-i919.  463  p.,  iUus.  Topeka. 
1921. 

>•  Qbover,  N.  C,  Lamb,  W.  A.,  and  Follansbee,  R.  suRrACE  water  supply  op  the  united  states, 
tan.   part  vi.    Missouri  river  basin.    U.  S.  Geol.  Survey  Water-Supply  Paper  476: 17.    1921. 

**  Grover,  N.  C,  McGlashan,  H.  D.,  and  Henshaw.  F.  F.  surpace  water  supply  of  the  UNrrED 
states,  1919  AND  isoo.  PART  XI.  PAQPic  SLOPE  BASINS  IN  CAUPORNiA.  U.  S.  Qeol.  Survey  Water-Supply 
Pwer  511,  456  p.,  iUus.    1923. 

^  Parkrr,  Q.  L.,  and  Lee,  L.  summary  op  hydrometric  data  in  Washington,  1878-1919.  U.  S. 
QvA.  Survey  Water-Supply  Paper  492,  363  p.,  illus.    1923. 

If  the  average  quantities  of  suspended  matter  in  the  water  and 
the  wide  ratios  between  maximum  and  minimum  flow  are  used  as 
a  guide^  the  streams  of  the  Plains  region  and  those  of  Texas  and 
the  Southwest  are  more  urgently  in  need  of  protection  than  those 
of  any  other  group.  The  very  conditions,  however,  which  determine 
the  wide  fluctuations  between  maximum  and  minimum  flow — ^that 
is,  the  extremely  irregular  rainfall  and  the  long  periods  of  drought 
broken  by  short  periods  of  most  concentrated  precipitation  (prac- 
tically 24  inches  having  fallen  in  a  single  day  in  Texas,  which  is 
three-fourths  of  the  precipitation  for  an  average  year) — ^make  it 
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difficult  or  even  impossible  to  maintain  a  forest  cover  over  those 
portions  of  the  basins  of  these  streams  from  which  the  turbidity  is 
derived.  In  many  places  it  is  impossible  to  maintain  a  sufficWnt 
cover  of  shrubs  and  grasses  to  afford  even  a  moderate  protection 
against  erosion  of  the  soil. 

It  is  significant  that  most  of  the  turbidity  of  the  streams  of  the 
Plains  seems  to  come  from  below  the  mountains.  As  explained  in 
the  note  to  Table  1,  the  headwaters  of  the  Missouri  River  show  a  most 
equable  flowage  as  a  mountain  stream,  the  maximum  flood  flow  being 
only  24  times  the  low-water  flow.  The  regimen  of  the  Missouri 
River  as  it  emerges  from  the  mountains  is  changed  by  the  tribu- 
taries from  the  Plains.  From  these  tributaries  also  comes  the  large 
burden  of  solid  material  which  is  borne  by  the  Missouri  in  its  lower 
reaches  and  which  gives  it  the  unenviable  reputation  of  being  one  of 
our  muddiest  rivers,  a  stream  which  can  well  be  compared  to  the 
Yellow  River  of  China.  The  headwaters  of  streams  which  pass 
through  the  Plains  but  head  within  the  mountains  are  materially 
benefited  bv  protection;  and  all  protective  cover,  whether  of  grass, 
brush,  or  forest,  should  be  most  carefully  maintained. 

At  the  other  extreme  from  the  rivers  of  the  Plains,  including 
those  of  Arizona  and  those  of  the  southern  portion  of  the  Great 
Basin,  are  those  of  the  Northeast,  the  Lakes  region,  including  Wis- 
consin and  Minnesota,  and  the  extreme  Northwest.  The  streams  of 
these  regions  have  a  remarkably  low  turbidity  and  a  low  ratio  of 
maximum  to  minimum  flow.  Reservoirs  constructed  for  storage  of 
storm  water  consecjuently  have  a  long  life.  Not  that  protection  is 
not  desirable,  even  in  the  case  of  these  streams,  but  of  all  our  rivers, 
the  streams  of  these  sections  most  nearly  approach  the  ideal  in  the 
eveness  of  their  flow.  The  distribution  of  rainfall  in  these  sec- 
tions is  such  that  there  is  little  land  which  can  not  be  protected  by 
means  of  grass  or  forest  cover. 

The  streams  of  the  southern  Appalachian  and  Piedmont  region 
and  those  of  California,  seem  to  occupy  an  intermediate  position. 
Normally  they  have  moderate  turbidity  and  have  fairly  even  flow  in 
comparison  with  the  streams  of  the  Plains  and  with  those  of  Texas; 
but  their  flow  is  widely  fluctuating  when  compared  with  the  streams 
of  the  Northeast.  The  rainfall  is  periodically  heavy,  although 
sufficiently  well  distributed  to  maintain  an  ample  forest  cover  for 
thorough  protection.  In  the  Appalachians  more  than  35  inches  of 
rain  have  fallen  within  a  month  and  in  the  mountains  of  California 
more  than  71  inches  within  the  same  period.  In  both  regions  ex- 
tremely concentrated  precipitation  frequently  takes  place,  more 
than  an  inch  sometimes  falling  within  much  less  than  an  hour.  The 
soils  are  such  that,  when  they  are  denuded  or  exposed,  erosion  pro- 
ceeds at  a  hight  rate;  but  it  is  always  possible  to  obtain  thorough 
protection  by  forest  or  other  cover,  the  forest  being  as  a  rule  de- 
cidedly most  efficient  and  preferable. 

SUMMARY 

On  account  of  the  wide  fluctuations  in  the  discharge  of  streams 
employed  for  the  generation  of  power,  especially  hydroelectric  de- 
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velopments,  reservoirs  are  being  located  on  their  headwaters  for 
the  purpose  of  storing  storm  waters  and  thus  equalizing  the  flow  of 
the  streams  and  obtaining  a  more  thorough  utilization  of  power. 

If  it  were  ascertained  that  the  pondage  of  a  reservoir  located  on 
a  head  stream  was  in  danger  of  being  materiallv  reduced  through 
erosion  of  soil  from  denuded  land,  it  would  be  justifiable  from  an 
investment  point  of  view  to  expend  in  the  preservation  of  the  storage 
capacity  or  in  the  extension  of  its  life  a  sum  of  money  which  would 
not  exceed  the  present  value  of  the  prolonged  life  of  this  storage 
capacity. 

The  acquisition  of  the  denuded  land  on  which  erosion  is  most 
excessive  and  the  planting  of  it  to  trees,  not  only  offer  means  of 
preatly  reducing  the  erosion,  but  promise  returns  from  the  invest- 
ment so  made.  If  such  denuded  lands  can  be  acquired  at  a  sufficiently 
low  price,  the  returns  from  the  growth  of  the  timber  may  be  ex- 
pected to  pay  for  the  entire  cost,  with  interest,  of  the  land  and  its 
afforestation.  Under  some  conditions  the  cost  of  the  land  and  its 
afforestation  would  be  so  high  that  the  growth  of  the  timber  would 
probably  not  return  a  current  rate  of  interest  on  the  investment. 
In  such  cases  it  would  be  economically  desirable  for  the  additional 
cost  of  the  land  and  afforestation  to  be  charged  against  the  pro- 
longed utility  value  of  the  reservoir.  There  would  then  be  justifica- 
tion for  expending  in  this  way  such  a  sum  as  would  equal  the  present 
value  of  the  prolonged  life  of  the  reservoir. 

One  of  the  most  important  considerations  in  determining  the 
location  of  reservoirs  for  such  a  purpose  is  the  life  of  the  reservoir 
and  the  rate  at  which  the  initial  pondage  is  lost  through  siltage  due 
to  erosion  of  soil. 

The  streams  in  the  different  parts  of  the  United  States  may  be 
grouped  in  relation  to  the  quantity  and  irregularity  of  their  run- 
off, their  turbidity,  and  the  value  of  forest  cover  in  protecting  their 
headwaters,  and  thus  influencing  the  quantity  of  their  solid  burden. 

In  such  a  classification  it  appears  that,  because  of  the  character 
of  the  soil,  the  rather  small  amount  and  even  distribution  of  the 
precipitation,  and  the  extensive  storage  of  water  in  lakes  and  moun- 
tain snow  fields,  forests  exercise  a  generally  low  influence  in  the 
Northeast,  in  the  Lake  regions  and  in  the  Xorthwest. 

At  the  other  extreme  are  the  rivers  of  the  Great  Plains  and  Texas 
and  the  Colorado  River.  These  streams  flow  through  regions  which, 
on  account  of  the  extreme  irregularity  and  scantiness  of  the  rainfall, 
are  largely  treeless  or  wooded  only  with  scattered  groves,  and  in 
consequence  the  influence  of  the  forest  cover  is  negligible. 

There  is  an  intermediate  type  of  stream  on  whose  watershed  the 
forests  do  exercise  a  most  important  function  in  the  protection  of 
reservoirs.  This  type  embraces  the  streams  of  the  southern  Appa- 
lachians, those  of  the  southern  Piedmont  region,  most  of  those  that 
rise  in  the  mountains  of  southern  California,  and  the  headwaters 
such  of  those  as  have  their  sources  in  the  southern  part  of  the 
Rocky  Mountain  system.  They  are  within  regions  of  irregular  and 
usually  heavy  rainfall.  Their  headwaters  at  least  are  in  forest 
regions.    Wherever  extensive  areas  have  been  denuded  and  exposed 
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to  concentrated  rainfall,  most  of  these  streams  have  during  floods 
high  turbidity.  If  there  have  been  no  ctearings  on  the  headwaters 
of  streams  within  these  regions,  or  if  the  suriace  has  not  been  de- 
nuded or  exposed  by  fires,  erosion  is  slight,  there  is  a  small  quantity 
of  solid  burden,  and  silting  threatens  the  capacity  of  storage  reser- 
voirs only  to  a  slight  degree.  If  there  is  excessive  erosion  due  to  soil 
exposure,  it  is  possible  to  reestablish  forest  conditions  and  by  doing 
so  reduce  erosion  and  lessen  sedimentation. 
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FOREWORD 
By  WiLLiiM  B.  Gbeelet,  Chief,  Forest  Service 

Now  that  the  Mississippi  floods  have  awakened  us  to  the  need  for 
I    the  most  complete  insurance  possible  against  the  recurrence  of  such 
I  catastrophes,  it  is  essential  that  the  true  role  of  f  ore^^ts  in  flood  control 
be  recognized.    Nothing  will  be  gained  by  exaggerating  the  impor- 
tance oi  that  role.    On  the  other  hand,  unless  forests  are  permitted  to 
play  their  part  much  will  be  lost. 

Floods  have  been  a  common  scourge  of  the  world  since  legendary 
times.  The  Mississippi  Valley  experienced  great  overflows  of  water 
before  its  forests  had  been  touched  by  an  ax.  Forests  can  not  prevent 
floods  in  the  face  of  heavy,  long-continued  rains  or  the  rapid  melting 
of  masses  of  snow.  To  control  the  immense  vohimes  of  water  sud- 
denly flung  upon  the  earth  under  such  circumstances,  in  their  rush 
to  the  sea,  we  must  rely  mainly  upon  the  levee  or  reservoir  or 
diversion  channel. 

But  forests,  well-sodded  pastures,  and  terraced  fields  hold  back 
more  of  the  falling  water  and  more  of  the  soil  than  denuded  wood- 
lands, overgrazed  nillsides,  or  eroded  farms.  This  helpful  influence 
can  seldom  be  separated  from  the  other  factors  affecting  the  flow  of 
a  stream  so  that  it  can  be  measured  by  itself  in  exact  terms.  It  may 
be  greater  or  less  on  a  particular  watershed,  by  reason  of  the  soil, 
to{K>graphy,  or  climate,  but  when  exerted  on  all  the  watersheds  of 
a  ffreat  river  basin  it  is  enormous.  Forests  are  better  binders  of  the 
soil  and  better  surface  reservoirs  of  water  than  any  other  form  of 
Tegetation  on  the  face  of  the  earth ;  and  the  160,000,000  acres  of  actual 
or  potential  forest  land  draining  into  the  Mississippi  have  a  real 
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of  the  comprehensive  profiTftm*'"/ir  !i 

forestry,  and  agricultu're  fhould  13 tv^fshii^  "'^^^  «^eera^,, 

FORESTS  AND  FLOODS 

The  Mississippi  disaster  of  1927  f,«o  *u 

fro^^rSi„^\t/ -Jied^^^^^^^^  -ny  of  our  rive. 
Wing  and  gr4p/on^V:X^^^^  So£™S 

logg  1 1''"!;^ V^^™  ^'^^  «'«S  o^^^^^^^  abandoned 

wfftS  g  ail  &r,  J   d-tr«ction   of*  th  'Ve^t^tt^J'^'^^^ 

mold  (nil).^leiSthfrunoffT''-^^  ^'"^^  «««'  and  I^e^T^h^ 
portions  of  the  MissiSinnrv-n         *"■*'"  «"d  snow  water  ^f^***>^e 

slow,  inconspicu^,s%1^  P£  J;„'S  Sfi'"*^^^  "'«^  ^^'^  fo?eJSf ^ 

leaf  liti'^^^V^'^  d'-terioTaSf Tel?"  ta^™'^  '^^  been  goin^ 

increi^fSTrl'Tj^t^^^^^^^  V!^  "^ 

relatn  ely  barren  and  impervious  Sil,  raTrflows 
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sw^iftly  and  carries  a  greater  load  of  silt  that  chokes  river 
nnels  and  raises  flood  crests.  Water  runs  off  a  tin  roof  faster 
I  off  a  straw  stack.  A  bucket  half  full  of  water  will  overflow  if 
_  I  with  mud.  These  illustrations,  exaggerated  as  they  are,  picture 
iat  happens  on  denuded  and  eroded  .slopes  and  in  silt-laden  streams. 
"he  effect  of  the  destruction  of  vegetation  and  humus  seems  insig- 
ant  on  this  or  that  acre,  this  or  that  farm,  this  or  that  stretch 
^woodland.  But  when  we  sum  up  tlie  aggrejcate  volume  of  erosion 
1  run-off  in  an  immense  catchment  basin,  like  that  of  the  Missis- 
ppi,  and  compare  this  volume  with  the  size  of  the  stream  channel 
i>at  must  carry  the  load  of  water  and  soil,  we  gain  a  new  conception 
rf  the  importance  of  .surface  conditions.  Floods  in  large  rivers  begin 
IE  little  aropsof  water  and  little  grains  of  sand  on  millions  of  acres. 
Every  tree,  every  bush,  every  fallen  leaf,  every  blade  of  grass,  every 


»ell-kept  forest  the  thick  carpet  of  needles,  leaves,  twigs,  ant 
rg round ,  where  Its  paBBage  to  the  sprlDgB  and  rlruiets  may  require 
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lag  wooa  protpciB  roe  boh  irom  erosioD  bdo  acta  as  a 
water  underK round,  where  Its  psBBage  to  the  sprlpeB  i 
montbi.      This  delay  proloDgB  and  equallzea  stream  Sow 


contour  furrow,  every  ounce  of  porous  topsoil  that  impedes  the  prog- 
ress of  these  drops  of  water  and  grains  of  sand  toward  the  mam 
channel  relieves  the  lower  river  of  some  of  its  load. 

The  attack  on  floods  should  be  a  unified  attack  from  the  sources 
of  the  river  to  its  mouth.  There  must  be  structures  for  controlling 
the  water  en  masse,  such  as  levees,  reservoirs,  and  spillways ;  but  the 
full  measure  of  protection  demands  well-kept  forests,  grasslands, 
and  fields  to  aid  in  controlling  water  before  it  is  massea  and  con- 
centrated. Proper  use  of  the  land  .surface  of  a  great  watershed  will 
not  only  reduce  the  violence  of  floods  but  will  protect  the  engineering 
works  themselves  from  injury  by  heavy  deposits  of  silt.  It  is  even 
more  important  as  a  means  of  safeguarding  life-giving  soil  from 
wastage  and  sterility.  The  best  of  all  soil  holders  is  the  forest;  it 
i-«  the  most  absorptive  form  of  vegetative  cover;  and  it  yields  a 
crop  adapted  to  the  steeper  and  rougher  lands  where  erosion  and 
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run-off  are  most  rapid  and  a  protective  eover  of  the  soil  is  mosl 
needed. 

Forests  are  simply  one  of  the  influences  affecting  the  behavior  ol 
streams,  an  influence  which  may  be  greater  or  less  in  the  composite 
of  all  the  conditions  which  have  to  do  with  the  volume  and  rate  of 
run-off.  The  precise  effect  that  a  given  area  of  forest  within  a 
large  watershed  has  upon  the  discharge  into  the  river  can  not  be 
determined  because  so  many  other  factors  influence  the  behavior  of 
streams.  One  of  these  factors  is  the  presence  or  absence  of  natural 
reservoirs  in  the  form  of  lakes  and  swamps.  The  St.  Lawrence, 
for  instance,  is  regarded  as  one  of  the  best-regulated  rivers  in  the 
world  because  of  the  storage  system  afforded  by  the  Great  Lakes. 
Other  factors  are  the  steepness  of  the  slopes,  the  porosity  of  the 
rock  and  soil,  and  the  nature  of  the.  climate.  The  severity  of  the 
Mississippi  flood  in  1927,  for  example,  was  due  to  a  climatic  factor, 
heavy  and  long-continued  rains  in  the  lower  portions  of  the  valley. 
It  would  be  fruitless  and  shortsighted  to  exaggerate  the  effect. of 
forests  upon  river  systems.  They  are  simply  one  of  the  beneficial 
influences  that  can  be  brought  into  play. 

The  prevention  of  staggering  losses  of  life  and  property  from  flood 
crests  is  the  primary  purpose  of  river  control.  But  more  than  that 
is  at  stake.  Holding  soil  in  place  and  preserving  its  fertility,  pro- 
tecting bottom  lands  back  on  the  small  tributaries,  and  maintaining 
more  regular  flow  in  the  feeder  streams  for  the  many  resulting 
economic  benefits  are  all  objects  that  should  be  sought.  For  some 
of  these  protective  purposes,  forests  and  other  forms  of  vegetative 
cover  are  the  only  possible  means,  and  through  their  aggregate  effect 
on  all  the  feeder  streams  they  have  an  ameliorating  influence  on 
the  large  floods  in  main  rivers.  Along  with  this  protecting  and 
ameliorating  influence  on  water  flow,  forests  more  than  pay  their 
own  way  by  producing  marketable  crops  on  land  not  fit  for  fields 
or  pastures. 

The  following  discussion  of  the  influence  of  forests  on  run-off  and 
erosion  is  drawn  from  experience  and  observations  at  many  widely 
scattered  points,  and  is  designed  to  sketch  a  general  picture  of  the 
relation  of  forests  and  other  forms  of  surface  protection  to  run-off 
and  erosion  in  helping  to  provide  flood  protection.^ 

FOREST.  SOIL.  AND  WATER 

In  building  up  a  true  conception  of  the  influence  of  forests  on  a 
great  river  system  one  can  best  begin  by  drawing  a  simple  picture 
of  running  water  at  work  on  a  limited  plot  of  ground,  then  enlarg- 
ing this  picture  to  cover  minor  valleys,  and  finally  multiplying  it  a 
thousand  or  a  million  fold  to  attempt  some  measure  of  the  immense 
cumulative  effect  of  the  destructive  forces  that  are  unleashed  by  abuse 
of  the  soil  and  its  natural  cover. 

*  The  following  publications  have  heen  drawn  npon  for  ezjunples  and  data,  and  the 
reader  is  roferred  to  them  for  more  detailed  discussions  of  forests^  mn-off,  and  erosion : 

ASHB,     W.     W.      FINANCIAL    LIMITATION    IN    TUB    BMPT-OYMKNT    OF    PORB8T   COVKB    IN    P«0- 

TEXTiNG  RESERVOIRS.     U.  S.  Dept,  AgF.  Bul.  1430.     3o  p.  illus.     1926. 

MTNNR,    K.    N.       EROSION    AND   FLOOD  PROBLEMS    IN    CALIFORNIA.       Calif.    State  Bd.   Of  For. 

Rpt.  to  legislature  of  1921  on  Senate  Concurrent  Res.  No.  27. 
'      T  Z<;N,    Raphael,     forksts    and    water    in    thb    lioht   op    scientipic    inatjsttoation. 

Final   Rpt.    Nat.   Water\vay.s  Com..   App.   V.     Sen.   Doc.  469,   62d  Cona:..  2d  sees.     1912. 
A  reprlLt  of  this  report  may  be  obtained,  as  long  as  the  supply  lasts,  by  applying  to  tlie 

B^oie^it  Service,  Washington,  D.  1\ 
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FORBSTS  AND  FLOODS  O 

TRB  FORSST  AS  A  SOIL  HOLDBR 

In  watering  a  lawn  one  can  see  how  the  water  trickles  along  the 
ground,  colli<ks  with  grass  blades,  splits  up  into  tiny  rivulets,  spreads 
out  slowly,  and  remains  clear  until  it  sinks  into  the  soil.  The  same 
water  falling  on  bare  soil  (unless  it  is  absolutely  level)  gathers  head- 
way, collects  rapidly  in  little  rills  and  streams,  and  with  its  growing 
speed  and  concentration  begins  to  tear  loose  the  finer  particles  of 
soil,  then  sand,  and,  finally,  gravel.  Where  its  speed  is  checked,  the 
turbid  rivulet  deposits  its  load;  if  it  still  gathers  speed  and  volume 
it  be^ns  to  cut  a  gully,  its  load  of  sand  and  gravel  acting  as  an 
abrasive  to  cut  faster  and  deeper. 

This  example  shows  in  miniature  how  vegetation  protects  the  soil 
and  how  the  absence  of  vegetation  permits  soil  to  be  easily  carried 
away.*  Vegetation  hindiers  the  flow  of  water,  and  by  spreading  it 
out  takes  away  its  force.  Thus  checked,  it  can  not  dislodge  the  soil 
particles,  which,  moreover,  are  bound  together  hj  the  tangle  of  roots. 
Without  vegetation  there  is  nothing  but  the  friction  of  the  soil  to 
keep  water  from  following  its  inherent  habit  of  going  downhill 
as  fast  as  it  can.  The  cutting  power  of  running  water  ana  its  ability 
to  transport  soil  increase  greatly  with  increased  speed.  After  the 
vegetative  cover  is  removed,  rain  and  sun  compact  the  soil,  each  suc- 
ceeding rain  makes  new  gullies  or  deepens  old  ones,  and  the  destruc- 
tive combination  of  speed  and  concentration  gains  headway. 

A  well-kept  forest  is  the  best  of  natural  soil  holders.  It  has  a 
dense  ground  cover  of  trees,  shrubs,  and  lesser  plants  that  impedes 
the  flow  of  water.  Tree  roots  spread  far  and*  wide  to  a  depth  of 
2  feet  or  more,  usually  much  deeper  than  the  roots  of  grass  or  farm 
crops;  and  the  roots  of  the  lesser  plants  help  to  bind  the  topsoil 
together.  On  top  of  the  ground  is  a  mat  of  leaves  or  needles,  twigs, 
branches,  and  dead  grass  and  herbs,  varying  from  a  few  inches  to 
a  foot  or  more  in  depth ;  and  beneath  this  mat  is  the  spongy  woods 
mold  or  humus  derived  from  the  decay  of  generations  of  leaf  fall. 
(Fie.  2.) 

Tne  canopy  of  leaves  and  branches  breaks  the  force  of  rain  and 
evaporates  considerable  quantities  of  it.  The  rain  that  penetrates 
the  canopy  has  next  to  contend  with  the  leaf  litter,  which  retards 
the  water  m  its  flow  over  the  surface,  soaks  up  part  of  it,  and  passes 
part  of  it  down  to  the  humus  and  thence  into  the  mineral  soil.  Also 
in  their  life  processes,  trees  absorb  large  quantities  of  water  from 
the  ground  and  pass  it  off  as  vapor  from  their  leaves.  By  these 
means  the  forest  intercepts  and  evaporates  a  part  of  the  rainfall, 
absorbs  another  part,  and  slows  down  the  surface  flow  of  the  rest, 
retarding  its  speed  and  erosive  action  on  the  soil.  Even  in  heavy 
rains  the  soil  under  a  dense  well-kept  forest  is  little  disturbed,  and 
the  streams  that  derive  their  water  from  such  a  forest  are  likely  to 
remain  clear. 

*  A  test  made  by  the  Missouri  Agricultural  Experiment  Station  showed  that  during  six 
Tears  erosion  had  removed  soil  at  the  rate  of  208  tons  per  acre  fronr  bare  uncultivated 
uuid,  AS  compared  with  less  than  2  tons  per  acre  from  similar  land  covered  with  bluegrass 
sod ;  In  other  words,  one  hundred  and  twenty-two  times  as  much.     See  Duley,  F.  L.,  and 

MIIX.KR,    M.    F.      BB08ION    AND    8UBFACB   RUN-OFF    UNDER    DIFFERENT    SOIL   CONDITIONS,      Mo. 

Agr.  Kzpt.  Sta.     Res.  Bui.  63.     1023. 
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THE   FOSaST   A3   A    WATBK    HOLDBS 

The  things  that  make  the  forest  a  good  soil  holder  also  make  it  a 
good  water  holder.  During  a  rain  the  flow  of  surface  water  is  re- 
tarded. More  of  it  has  a  chance  to  sink  down  into  the  absorptive  leaf 
litter,  thence  into  the  decayed  leaf  mold,  and  so  down  into  the  mineral 
soil  and  the  fissures  of  the  rocks.  There  it  joins  the  great  reservoir 
of  underground  water  that  feeds  springs,  brooks,  and  rivers.  The 
deep,  tangled  root  system  of  a.  well-kept  forest  also  greatly  aids  this 
process  oi  seepage,  for  water  flows  along  living  roots  or  through  the 
tubes  formed  by  decayed  roots,  far  down  into  tne  soil. 

Under  ordinary  conditions  forest  soils  absorb  from  20  to  50  per 
cent  of  light  or  moderate  rains.  Even  in  a  prolonged  rain  the  leaf 
mulch  keeps  feeding  the  water  underground  and  tnus  empties  and 


..._ . ?r  underground,  bIowb  dowa  the  ma-olT, 

RDu  ii''€ps  tbe  Boil  from  belag  waebed  Into  tbe  streBms 

refills  itself.  In  a  violent  or  long-continued  rain  so  much  water  may 
fall  as  to  overtax  this  absorptive  capacity,  but  even  so,  the  forest  has 
already  reduced  the  run-on  and  continues  to  impede  the  remaining 
surface  water  in  its  progress  to  the  stream  beds.  Such  torrents  as 
rush  from  bare,  gullied  land  are  rare  in  a  forest,  where  during  even 
a  heavy  rain  one  always  has  a  sense  of  the  dripping  of  water  rather 
than  of  a  rapid  rush. 

Underground  storage  of  water  by  forests  is  an  important  natural 
means  of  regulating  and  equalizing  stream  flow.  The  immense  quan- 
tity of  water  carried  into  the  earth  by  the  absorbent  ground  cover 
of  a  forest  may  percolate  for  months  before  it  emerges. 

Humus  and  leaf  litter,  while  thus  acting  directly  as  an  absorbent, 
also  keep  the  soil  itself  mellow,  porous,  and  more  permeable.    Forest 
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soil  is  softer,  lighter  even  than  newly  plowed  loam.    Forest  humus 
does  double  duty  to  mankind.    It  leaos  water  underground  and  it 
feeds  the  growing  trees.    It  is  a  natural  asset  of  incalculable  value. 
A  forest  has  still  other  means  of  retarding  run-off.    Water  and 
snow,  falling  on  the  leaves  and  branches  of  trees,  are  either  evapo- 
rated or  delayed  in  reaching  the  ground.    The  water  evaporated  may 
be  as  much  as  one-third  of  the  total  precipitation.    More  important, 
however,  is  the  influence  of  forests  m  retarding  snow  meltmg.    A 
well-stocked  forest  moderates  the  extremes  of  temperature;  it  is 
warmer  in  winter  and  cooler  in  summer  than  open  land.    As  spring 
comes  on,  snow  melting  may  begin  earlier  in  the  woods,  but  it  usually 
lasts  from  four  to  eight  times  longer  than  on  open  ground.    More- 
over, as  the  mellow  soil  of  a  forest  is  likely  to  remain  unfrozen 
or  to  freeze  less  deeply  than  soil  in  the  open,  it  absorbs  more  of  the 
snow  water ;  soil  in  the  open,  freezing  more  freely  and  deeply  during 
winter,  permits  snow  water  to  rush  off  more  rapidly  into  the  streams. 
Spring  ireshets  from  melting  snow  are  an  important  source  of  river 
floods.    By  delaying  snow  melting^  feeding  part  of  the  snow  water 
into  the  ground,  and  thus  prolonging  the  period  of  run-off,  forests 
tend  to  reduce  flood  crests  and  to  equalize  stream  flow. 

DEFORESTATION  AND  EROSION 

Normal  erosion  is  a  geological  process,  and  as  long  as  water  flows 
over  the  surface  of  the  land  it  will  continue  its  ceaseless  work  of 
carrying  the  mountains  down  to  the  sea.  But  with  her  kindly 
mantle  of  forest  and  grass  nature  protects  the  land  from  the  gnawing 
tooth  of  running  water,  makes  the  soil  fertile  and  life-giving,  and 
restrains  the  levelling  of  the  hills  to  an  orderly  and  imperceptible 
process.* 

Abnormal  erosion  as  a  man-made  process  is  very  different.  When 
the  soil-binding  plant  cover  is  broken,  the  earth  is  exposed  to  the 
insatiable  cutting  power  of  water.  In  this  day  of  the  steam  shovel, 
one  can  easily  observe  abnormal  erosion  at  work  in  fresh  cuts,  fills, 
and  embankments.  Until  vegetation  reclothes  the  soil,  every  violent 
rainstorm  washes  quantities  of  mud  into  the  streets,  sewers,  and 
drainages ;  but  from  grass  lawns  near  by  only  clear  water  flows. 

Erosion  can  often  be  observed  on  abandoned  farm  land.  If  the 
ground  is  level,  the  insidious  effects  of  "  sheet "  erosion  are  not  very 
obvious;  but  if  the  ground  slopes  even  a  little  the  erosive  action  of 
water  leaves  a  striking  mark.  Most  of  the  water,  instead  of  sinking 
in  or  trickling  over  the  surface,  rushes  swiftly  down  the  old  furrows 
or  makes  little  gullies  of  its  own.  Gathering  speed  and  force,  it 
rapidly  cuts  deeper  and  carries  an  ever-increasing  load  of  soil. 

In  denuded  or  depleted  forests*  a  similar  but  less  obvious  process 
goes  on.  It  is  less  obvious  because  most  denuded  forests  reestablish 
on  the  land  a  vegetative  cover  of  some  sort.  But  such  areas,  unless 
protected  from  fire  and  promptly  restocked  with  young  trees,  lose 
much  of  their  value  as  holders  of  water  and  soil.  In  the  fire-swept 
denuded  forest,  the  mineral  soil,  already  scarred  and  broken  by  log- 

*  Normal  erosion  is  described  here  In  its  most  common  and  usual  form.  There  are,  of 
course,  numerous  instances  of  violent  and  destructive  erosion,  as  in  the  case  of  cloud- 
bursts or  landslides,  which  are  due  wholly  or  primarily  to  natural  causes. 

*  In  this  discussion,  the  terms  "  forest  denudation  "  and  **  deforestation  "  are  applied  to 
methods  of  cutting  timber,  often  accompanied  l)y  fire,  which  largely  destroy  a  forest  coyer 
and  prevent  its  replacement  for  a  long  period  of  time. 
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ging,  becomes  more  and  more  exposed  to  the  erosive  force  of  ivater. 
(Fig.  3.)  Fire  consumes  the  logging  debris  and  the  protecting  cover 
of  leaf  litter  and  humus,  weabens  and  thins  out  the  soil-binding 
grass  and  other  vegetationj  and  by  impoverishing  the  soil  and  expos- 
ing it  to  packing  and  diymg  reduces  the  chance  of  reestablishing  a 
denser  cover,  RaTines  are  apt  to  form  in  the  old  logging  roads. 
Gullies  eat  back  into  the  bare  slopes.  The  e^iposed  surface  is  washed 
by  every  rain.  A  balance  of  nature  that  had  existed  for  ages  is 
overthrown  and  the  soil  of  the  hills  takes  its  way  to  the  sea.  If 
fire  is  kept  out,  however,  so  that  shrubs,  briars,  weeds,  or  young  trees 
spring  up  in  abundance,  the  natural  protection  from  erosion  afforded 
by  a  cover  of  forest  may  gradually  bo  restored, 

It  is  not  necessary  to  remove  ail  of  a  forest  to  accelerate  erosion. 
Forests  that  have  been  repeatedly  burned  and  badly  thinned,  but  that 
are  clothed  with  green  foliage,  may  have  the  appearance  of  being 
uninjured.     Even   a   fire  that   kills  no  mature   trees   almost   uni- 


Fin.  ;l.— When  the  torfsl  If  di-Bl  ri.yi-<l  by  IockIdk  or  firp.  thp  soli,  uo  loiDnr  protectnl 
to  the  mat  of  Ui'i'sylBK  leiive»  nort  wood,  in  mvifllj  Kiilllpd  by  ralDB.  Wnter  rutibcs 
i>tt  tlio  i'l"jioE<  In  torn'DtH,  SIIIdk  the  Blratma  and  rnlelng  their  flood  crests  wlib  B 
bcavy  land  of  soil 

formly  destroys  the  underbrush,  grass,  and  leaf  mulch,  and  bares  the 
mineral  soil.  Farm  woodlands  are  frequently  not  only  burned  bat 
overpasturod.  Such  disturbances  of  the  plant  cover  invite  erosion 
in  proportion  to  their  intensity. 

A  type  of  erosion  that  is  hastened  by  deforestation  is  the  caving  of 
stream  banks  where  trees  have  been  cut  away.  The  tangled  roots  of 
willows,  alders,  birches,  cottonwoods,  and  other  trees  and  shrubs 
growing  along  streams  bind  the  soil  of  the  banks  and  weaken  the 
cutting  power  of  the  current.  As  a  result,  well-wooded  streams 
usually  flow  in  clean-cut,  narrow  channels,  whereas  deforested 
streams  are  apt  to  eat  into  the  banks,  wash  the  soil  into  the  channel, 
and  form  a  wide,  shallow,  meandering  bed,     (Fig.  4.) 

Erosion  as  a  result  of  the  destruction  of  vegetation  cover  is  not 
confined  to  forests.  In  the  grass-lands  of  many  portions  of  the  Great 
Plains  thinning  and  deterioration  of  the  vegetation  have  been  goins 
on  for  decades.     The  cause  is  overgrazing,  but  tlie  effects  on  soil  ana 
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stream  flow  are  essentially  the  same  as  the  eiFects  of  deforestation, 
Cijough  less  pronounced. 

EXAMPLES  OP  EROSION 

The  striking  increase  of  erosion  on  watersheds  that  hare  been 
deforested  has  been  observed  frequently  both  in  America  and  in 
Europe.  It  can  best  be  studied  in  small  valleys,  for  there  the  con- 
tributing factors  are  more  easily  observed  and  weighed  than  in  large 
drainages. 

In  1913  fire  destroyed  the  brush  cover  on  a  small  branch  of  the  Los 
Aogeles  River  in  the  mountains  of  southern  California.  Careful 
study  led  to  the  conclusion  that  in  the  year  following  the  fire  100.000 
cubic  yards  of  soil  had  been  washed  from  an  area  of  1.2  square  miles. 

The  soil  that  was  washed  from  a  burned  hillside  of  200  acres  in 
San  Die^  County,  Calif.,  buried  a  12-acre  alfalfa  field  so  deeply 
that  no  signs  of  cultivation  remained. 


f  chaacels,  cuts  down  Ibe  carrylDs  caimclty.  and  Inrnairs  flood- 
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On  a  tributary  of  the  Sacramento  River,  where  vegetation  was 

killed  by  smelter  fumes,  as  much  as  400  cubic  yards  of  soil  per  acre 

has  since  been  removed  by  erosion. 
A  flood  in  a  deforested  canyon  in  California  carried  from  twenty 

to  forty  times  as  much  sediment  as  the  coresponding  freshet  in  an 

adjoining   forested   canyon,  and  continued   muddy  after  the  other 

streams  had  cleared. 
The  effects  of  denudation  of  grasslands  at  high  altitudes  in  the 

Wasatch  Mountains  of  Utah  have  been  studied  by  the  Forest  Service. 

On  a  small,  badly  overgrazed  watershed,  rainfall,  run-off,  and  ero- 
aon  were  accurately  measured  for  a  number  of  years.  Grazing  was 
then  excluded  and  the  vegetation  allowed  to  increase  to  about  two 
and  one-half  times  its  previous  density.  This  increase  in  density 
decreased  erosion  by  56  per  cent.  One  storm  in  the  first  period 
washed  down  2,354  cubic  feet  of  sediment :  a  storm  of  equal  intensity 
and  greater  duration  in  the  later  period  wai^hed  down  only  845  cubic 
feet  of  sediment. 
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Similar  examples  of  erosion  following  denudation  could  be  cited 
from  other  parts  of  the  United  States,  particularly  the  southern 
Appalachian  Mountains,  and  from  many  other  parts  of  the  world. 
Such  erosion  has  been  especially  severe  in  parts  of  France,  Italy, 
Spain,  Greece,  Asia  Minor,  and  China. 

DEFORESTATION  AND  RUN-OFF 

The  swift  run-off  that  follows  forest  destruction  raises  the  flood 
level  wifh  silt,  gravel,  and  bowlders.  It  also  raises  the  flood  level 
with  an  excess  burden  of  water  that  would  under  normal  conditions 
be  absorbed  into  the  ground.  The  reduction  of  this  surplus  burden 
of  silt  and  water  is  a  prime  objective  of  flood  control. 

The  influence  of  deforestation  in  speeding  up  run-off  has  been  accu- 
rately observed  and  measured  in  small  valleys.  One  of  the  most 
famous  of  these  experiments  was  carried  on  for  many  years  at  Em- 
menthal,  in  Switzerland,  where  the  run-off  from  two  small  valleys, 
one  completely  forested,  the  other  only  partially  forested,  was  meas- 
ured and  compared.  It  was  found  that  the  stream  from  the  com- 
pletely forested  valley  was  more  uniform  in  its  flow  and  carried  less 
debris  than  the  other  stream.  After  very  heavy  rainfall  of  brief 
duration  the  forested  stream  carried  only  from  a  half  to  a  third  as 
much  water  as  the  partially  forested  stream.  In  the  summer  the 
forested  stream  kept  up  a  higher  and  more  regular  flow. 
.  The  burning  of  the  brush  cover  in  a  small  canyon  in  southern 

California  has  already  been  mentioned.  After  a  heavy  rain  the 
following  winter  the  run-off  from  this  canyon  exceeded  that  from 
any  other  stream  which  experienced  the  same  storm.  Its  flood  peak 
reached  the  unprecedented  flow  of  700  second- feet  per  square  mile  of 
catchment  area. 

Several  years  ago  a  disastrous  flood  was  caused  at  Pueblo,  Colo., 
by  local  cloud-bursts.  In  canyons  that  had  been  lar^ly  denuded,  the 
crest  of  the  flood  occurred  six  hours  after  the  beginning  of  the  storm. 
In  the  forested  canyons  the  flood  crest  occurred  from  18  to  48  hours 
after  the  beginning  of  the  storm  and  caused  much  less  damage, 
j  That  such  effects  come  in  part  from  destroying  the  absorptive 

I  capacity  of  the  forest  floor  is  shown  by  experiments  made  by  the 

\  Forest  Service  in  the  mountains  of  southern  California.    Within 

three  years  after  the  brush  cover  on  a  canyon  drainage  was  destroyed 
b^  fire  the  soil  had  lost  45  per  cent  of  it^  water-iu>9orbing  power. 
This  loss  was  due  partly  to  the  burning  of  the  litter  and  humus  and 
partly  to  the  rapid  erosion  of  the  topsoil. 

The  Missouri  Agricultural  Experiment  Station  has  shown  that 
over  a  period  of  six  years  nearly  half  the  rain  falling  on  a  plot  of 
bare  uncultivated  soil  ran  directly  off  into  the  streams,  whereas  only 
fl  a  little  more  than  one-tenth  of  the  rainfall  ran  directly  off  similar 

3  soil  covered  with  blueprass  sod. 

^  In  the  Forest  Service  experiments  in  the  Wasatch  Mountains  an 
increase  of  two  and  one-half  times  in  the  density  of  the  grass  cover 
oecreased  the  surface  run-off  65  per  cent,  even  though  at  its  densest 
the  grass  was  less  than  half  of  a  full  cover.  From  one  storm  during 
wnflll^^P^^^?^  of  scanty  cover  the  surface  run-off  from  the  small 
^pf^^K  ^'^  observation  amounted  to  more  than  15,000  cubic 
reel,  whereas  m  the  later  period  of  denser  cover,  from  a  storm  of 
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greater  daration  but  equal  intensity,  the  surface  run-off  was  less  than 
6,000  cubic  feet,  or  39  per  cent  as  much. 

The  influence  of  deforestation  in  drying  up  springs  is  widely  estab-  I 

lished  by  authoritative  examples  both  m  America  and  in  Europe. 
Springs  form  a  striking  and  common  evidence  of  the  presence  of 
imder^und  water,  which  is  the  principal  contribution  of  forests  in 
eaualizing  and  prolonging  the  flow  of  streams.  The  disappearance 
01  springs  after  deforestation  is  ordinarily  proof  that  ramf all  has 
run  more  rapidly  from  the  denuded  surface  instead  of  sinking  into 
the  ground. 

CUMULATIVE  EFFECTS  OF  DEFORESTATION  ON  LARGE  RIVERS 

The  examples  cited  indicate  the  effects  of  deforestation  on  small 
watersheds;  It  is  frequently  asserted  that  deforestation  has  no  influ- 
ence on  large  rivers  because  great  floods  occurred  before  the  forests 
had  been  touched  by  the  ax.  At  the  opposite  extreme,  it  is  asserted 
that  floods  are  due  primarily  to  deforestation.  It  is  necessary  to  use 
I  moderation  and  common  sense  in  approaching  this  problem.  Forests 
!  can  not  prevent  the  great  floods  that  come  from  heavy,  long  continued, 
I  widespread  rains,  especially  when  combined  with  the  rapid  melting 
'  of  snow.  On  the  other  hand,  both  common-sense  observation  and 
I  careful  study  have  shown  that  forests  may  reduce  the  violence  of 
I  floods  and  erosion  not  only  in  small  watersheds  but  in  large  river 
systems. 

The  difliculty  of  "  proving  the  case  "  by  exact  measurement  arises 
in  part  from  the  impossibility  of  weighing  each  of  the  complex  fac- 
tors that  infliuence  the  behavior  of  a  large  river,  such  as  varying  con- 
ditions of  soil,  slope,  vegetation,  cultivation,  and  climate  as  well  as 
I  natural  storage  in  lakes,  swamps,  and  overflow  lands.    In  the  absence 
I  of  exact  quantitative  proof,  we  find  it  diflScult  to  visualize  the  cumu- 
I  lative  influence  of  thousands  of  square  miles  of  distant  and  perhaps 
f  scattered  forests  on  the  main  river  channel  where  the  flooa  rages. 
I  When  we  visualize  the  forest,  we  think  of-  an  acre  or  a  few  acres, 
I  and  we  ask  how  such  a  limited  surface  reservoir  can  have  any  mea- 
I  surable  effect  on  the  giant  flood  that  is  bursting  the  dikes  of  the  river. 
i  How  much  can  it  hold  back  from  the  torrent  ?    What  relation  can  its 
I  steadily  flowing  springs,  rivulets,  and  brooks  have  to  the  great  flood  ? 
I     The  answer  is  to  be  found  in  the  vast  extent  of  the  forest  reservoir 
I  as  compared  to  the  relatively  narrow  channel  in  which  the  mightiest 
river  is  confined,  especially  if  it  has  been  pinched  between  levees. 
It  is  like  an  enormous  roof  drained  by  a  single  waterspout.    The 
forests  of  a  great  river  basin  constitute,  it  is  true,  only  a  shallow 
reservoir  but  one  that  may  make  up  for  its  shallowness  by  its  extent.  . 
If  these  forests  are  in  good  condition,  they  hold  the  soil  in  place ; 
they  carry  a  large  proportion  of  their  water  underground,  pay  it 
out  slowly  through  springs  and  rivulets,  and  thus  hold  back  the 
nood  stages  of  countless  brooks,  creeks,  and  little  rivers.    Now,  it  is 
precisely  these  springs  and  rivulets,  brooks  and  small  rivers  that 
feed  the  main  nvers.     From  direct  rainfall  on  their  surface  and 
\  from  the  run-off  of  their  immediate  banks  the  large  rivers  receive 
only  an  insignificant  fraction  of  their  water.     The  greatest  rivers 
and  the  most  violent  floods  merely  collect  and  concentrate  in  one 
I  channel  the  individual  contributions  of  innumerable  minor  and  in- 


12  CIRCULAR  19,   U.   S.   DEPARTMENT  OP  AGBICULTXTRE 

dividually  unimportant  streams.  And  these  minor  streams  are  in 
turn  merely  collectors  of  water  from  the  vast  unchanneled  surfaces 
they  drain.  On  these  surfaces  the  potential  rivers  and  floods  fall  as 
drops  of  water  whose  cumulative  effect  depends  on  the  speed  they 
gather  on  their  way  to  the  sea.  The  physical  condition  of  every 
square  foot  of  the  great  aggregate  of  these  land  surfaces  determinea 
in  some  measure  whether  run-off  is  to  be  held  back  or  speeded  up, 
and  it  is  here  that  an  important  key  to  flood  reduction  is  found; 
for  vegetative  cover,  if  vigorous  and  dense,  checks  water  as  it  falls 
and  wnile  it  is  still  spread  in  harmless  quantities  over  great  areas. 
During  this  period,  while  water  is  "  mobilizing  "  for  its  assault  on 
main-stream  channels  and  before  it  has  concentrated  in  large  masses 
and  attained  dangerous  speed,  vegetative  cover  may  exert  a  decisiva 
influence  on  flood  stages  by  capturing  a  considerable  part  of  the 
water  and  holding  it  back  even  if  for  onlj*a  short  period.    (Fig.  5.) 


The  relative  effect  of  forests  or  other  vegetative  cover  may  be 
greater  or  less  in  comparison  with  the  many  oHier  factors  influencing 
the  speed  with  which  rainfall  concentrates  in  the  major  river  chan- 
nels. It  is  relatively  unimprortant  in  regions  composed  of  sand  plains 
and  gravel  beds  or  strewn  with  lakes  and  swamps.  It  is  much  more 
important  in  regions  of  steep  topography  ana  impermeable  soiU 
The  examples  cited  of  the  effects  of  deforestation  on  small  streams  are 
drawn  from  regions  with  soils  and  topography  of  the  latter  kind. 
Similnr  results  on  a  larger  scale  necessarily  follow  the  destruction  of 
forest  cover  on  extensive  watersheds  with  similar  soil  and  topography, 

We  are  not  forced  even  here,  however,  to  rely  on  speculation  or 
theory.  There  is  ample  testimony  from  Europe,  from  Asia,  and 
from  America  that  large  rivers  have  markedly  changed  their  habits 
and  that  this  chanfje  has  been  for  the  most  part  in  the  direction  of 
higher  and  more  violent  floods,  of  lower  water  in  dry  seasons,  and 
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of  the  choking  of  channels  with  debris.    This  testimony  is  not  made 

up  of  the  vague  impressions  of  old  men.     It  is  confirmed  by  the 

study  and  observation  of  scientists  and  engineei-s,  and  has  been  an  \ 

object  of  interest  to  scientific  academies,  engineering  congresses,  gov- 

emments,  and  parliaments  in  various  countries. 

In  the  absence  of  marked  climatic  or  geological  changes,  the  cause 
of  these  disturbances  of  river  flow  can  ue  ascribed  only  to  changes 
in  surface  conditions  that  increase  surface  run-off  and  erosion.  In 
modem  times  the  most  striking  change  that  man  has  wrought  over 
great  areas  of  the  earth's  surface  is  the  destruction  of  forests.  This 
destruction  has  been  extremely  rapid  in  the  United  States  during  the 
last  50  years.  In  recent  decades,  with  the  rising  value  of  timber, 
destructive  lumbering  has  advanced  far  into  rough,  mountainous 
country,  where  the  effects  of  denudation  are  most  severe.  It  must  be 
then  that  the  widely  attested  deterioration  of  large  rivers  is  related 
to  the  deterioration  of  the  forests  that  once  densely  clothed  their 
slopes  and  headwaters,  though  other  factors  have,  of  course,  been 
brought  into  play,  like  the  augmentation  of  run-off  through  the 
ditchmg  and  tiling  of  wet  lands. 

Let  us  examine  a  little  of  the  evidence.  M.  O.  Leighton,  chief 
hydrographer  of  the  United  States  Geological  Survey,  made  a  care- 
ful study  of  flood  and  rainfall  records  for  the  period  1885  to  1907 
on  the  Ohio  River  and  three  of  its  tributaries,  on  the  Wateree,  the 
Savannah,  the  Tennessee,  and  the  Alabama  Rivers  in  the  South,  and 
on  the  Connecticut  River  in  New  England.  The  method  used  was 
to  determine  for  each  year  the  number  of  days  of  flood  stage  in 
proportion  to  precipitation.**  The  most  marked  change  was  found  on 
the  Ohio,  whose  flood  stages  in  proportion  to  precipitation  increased 
from  0.38  in  the  period  1885-1895  to  1.48  in  the  period  1896-1907. 
All  the  rivers  studied  showed  an  increase  of  flood  stages.  A  spe- 
cially intensive  study  of  the  Tennessee  River  over  a  24-vear  period 
showed  that  flood  stages  in  the  latter  half  of  the  periocf,  compared 
with  the  number  of  days  of  rainstorms  heavy  enough  to  produce 
floods,  increased  nearly  20  per  cent. 

A  survey  and  historical  study  of  the  Delaware  River  between 
Trenton,  N.  J.,  and  Easton,  Pa.,  showed  that  previous  to  1835  floods 
of  14  feet  at  Lambertville  had  been  recorded  only  three  times,  whereas 
after  1835  floods  of  that  height  became  common  and  in  at  least  three 
instances  exceeded  that  height  by  a  third  to  a  half. 

An  investigation,  the  results  of  which  were  published  in  1899, 
showed  that  9ie  Genesee  River,  in  New  York,  whose  watershed  was 
entirely  deforested,  had  a  maximum  rate  of  flow  three  times  as  great 
as  that  of  the  Hudson,  whose  watershed  was  90  per  cent  forested, 
and  a  minimum  rate  of  flow  only  about  one-fourth  as  great.  In 
other  words,  its  flood  stages  were  violent  and  its  low  water  stages 
abnormally  depressed. 

The  effects  of  erosion  in  silting  large  river  channels  have  been 
even  more  widely  observed.     Only  a  few  examples  will  be  cited. 

The  amount  of  sediment  carried  by  the  Susquehanna  River  had 
become  so  great  by  1871  that  the  Brewerton  Channel  to  Baltimore 
was  obstructed  and  had  to  be  abandoned. 

^0-*F.  Marvin,  Chief  of  the  Weather  Biirwiu,  states  that  this  method  does  not  take  into 
account  certain  factors  influencing  floods,  nanrply,  the  duration  of  precipitation  and  it8 
local  df»tribntlon,  as  well  as  the  Intervals  of  one  or  more  days  between  consecutive  heavy 
ralDBtorms  during  flood  periods. 
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Forty  years  a^o  the  Coldwater  River,  in  Mississippi,  was  rega- 
i  larly  navigated  by  large  boats,  which  loaded  cotton  at  the  town  of 

.\  Coldwater.    Mud  flats  and  sand  bars  have  closed  this  portion  of  the 

}  river  to  navigation. 

The  Tennessee  River  carries  an.  annual  silt  burden  of  11,000,000 
tons;  yet  some  of  its  heavily  forested  head  streams  carry  only  a 
trace  of  silt  even  in  high  water.  The  Tennessee  gathers  its  soil 
burden  mainly  from  deforested  and  agricultural  lands. 

Numerous  examples  could  be  cited  from  Europe.  A  government 
survey  of  the  River  Po  showed  that  floods  had  steadily  increased  in 
height  for  a  century.  The  Loire  was  formerly  much  used  for  navi- 
gation. Now  it  is  no  longer  navigable  above  Saumur.  Its  bed  is 
choked  with  sediment  and  m  summer  is  only  a  great  stretch  of  sand. 
After  a  storm  or  a  sudden  thaw  "every  depression  in  the  ground 
gathers  a  torrent,  every  ravine  confines  a  river,  and  all  these  waters, 
accumulating  in  the  valley  of  the  Loire,  form  a  roaring  sea."  The 
forests  of  the  Loire  watershed  have  been  reduced  until  they  cover 
only  13  per  cent  of  its  area. 

The  effects  of  rapid  run-off  and  erosion,  multiplying  as  the  head- 
waters converge,  extend  downstream  into  the  large  rivers,  increasing 
their  burden  of  water  and  detritus,  concentrating  their  task  of  trans- 
portation into  a  shorter  period,  and  decreasing  the  capacity  of  the 
channels  by  silting. 

Silting  has  another  important  bearing  on  floods;  it  is  a  menace 
to  the  engineering  works  used  in  river  control.  Silting  reduces  the 
storage  capacity  of  reservoirs  built  for  flood  retention  and  may 
ultimately  fill  tnem.  The  reduction  of  erosion  simplifies  the  floods 
control  problem  from  whatever  angle  we  view  it. 
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SOIL  WASTAGE 


Although  this  discussion  deals  primarily  with  forest  land,  a  brief 
consideration  of  farm  and  grasslands  will  round  out  the  conception 
of  rational  land  use  as  a  part  of  a  comprehensive  plan  for  the  cKm* 
trol  of  floods,  and  it  will  be  of  timely  interest  to  consider  such  a 

Elan  chiefly  on  the  basis  of  the  history  and  condition  of  the  grass^ 
inds,  farming  areas,  and  forest  lands  of  the  Mississippi  Basin. 


WESTERN  GRAZING  LANDS 


The  Mississippi  receives  about  one-sixth  of  its  flow  of  water  from 
the  eastern  slopes  of  the  Rocky  Mountains  and  the  Great  Plains.  The 
headwaters  of  these  tributaries  are  mainly  clear,  for  they  are  partly 
forested  and  are  fed  chiefly  by  springs  and  melting  snow.  But  <m 
their  course  through  the  plains  they  are  subject  to  violent  fluctuations 
between  high  and  low  water  stages,  their  banks  suffer  constant  under- 
cutting, and  their  meandering  channels  are  clogged  with  silt  and  sand 
bars.  The  Missouri  River  above  Ruegg,  Mo.,  carries  a  yearly  load 
of  176,000,000  tons  of  silt. 

In  the  drainage  basins  of  these  western  tributaries  there  are 
25,000,000  acres  of  unreserved  public  domain,  on  which  the  Govern- 
ment has  allowed  free  and  unrestricted  grazing.  Excessive  grazing 
on  many  areas  has  impaired  the  ground  cover  in  quality  and  density. 
An  experiment  made  by  the  Forest  Service  on  open  grasslands  m 
Utah  showed  that  the  run-off  from  rainstorms  on  overgrazed  land 
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was  seven  times  as  great  as  that  on  moderately  grazed  lands.  In  the 
national  forests,  grazing  control  has  as  one  of  its  aims  the  reduction 
of  erosion  and  flood  discharge.  The  Secretary  of  the  Interior  has 
recommended  that  similar  mazing  control  be  extended  to  the 
unreserved  public  domain.  Building  up  the  herbaceous  cover  in 
order  to  armeliorate  floods  and  silting  is  an  important  phase  of 
grazing  control. 

FARM  LANDS 

The  erosion  of  cultivated  farms  and  pastures  is  going  on  in  the 
United  States  at  an  alarming  rate.  From  hundreds  of  thousands  of 
acres  in  western  Kentucky,  Tennessee,  and  Mississippi,  northeastern 
Kansas,  and  other  hilly  regions,  the  best  soil  has  been  carried  away. 
A  survey  of  one  county  in  the  I^iedmont  region  revealed  over  90,000 
acres  of  once  productive  land  degraded  to  gullies  and  bare  rock.  In 
the  central  Appalachians  it  is  estimated  that  50  per  cent  of  the 
cleared  land  has  been  seriously  damaged  by  erosion.  On  the  steeper 
slopes,  many  old  fields  have  been  washed  down  to  bedrock  or  sterile 
subsoil.  In  many  parts  of  the  country  thin  soil  overlying  bedrock 
has  been  ruined  or  impoverished  by  poor  cultivation. 

This  wastage  of  life-giving  plant  food  by  the  "  sheet "  erosion  of 
our  best  soils  and  by  the  unwise  cultivation  of  steep  slopes  is  a  direct 
economic  loss  of  incalculable  magnitude.  Our  present  concern,  how- 
ever, is  with  its  effects  on  stream  flow.  This  immense  burden  of  silt 
has  nad  a  lar^e  part  in  clogging  river  channels  and  adding  to  the 
height  of  floo&.  Its  removal  has  exposed  the  less  permeable  subsoil 
and  speeded  up  the  rate  of  run-off,  a  vital  factor  in  floods. 

The  cure  of  this  evil  can  come  only  from  such  measures  as  terracing, 
contour  plowing,  careful  pasturing,  the  improvement  of  farm  wood- 
lands, and  planting  steep,  denuded  slopes  to  trees  or  grass.  As  one 
soils  expert  has  expressed  it,  some  soils  "melt  like  sugar"  when 
cleared,  even  on  gentle  slopes,  and  should  never  be  cleared  at  all. 
Slopes  of  easily  eroded  soils  should  be  kept  in  forest  or  pasture. 
The  encouragement  of  such  protective  measures  is  a  matter  for  the 
agricultural  experts  of  the  Federal  and  State  Governments. 

FOREST  LAND 

The  clearing  of  forests  for  cultivation  is  an  inevitable  part  of 
advancing  civilization.  No  one  could  object  to  the  hewing  of  farms 
from  the  primeval  wilderness.  But  such  purposeful  clearing  must 
be  distinguished  from  the  denudation  that  results  from  fire  or  de- 
structive lumbering  and  burdens  the  Nation  with  large  quantities  of 
idle  or  half -productive  forest  land  not  needed  or  used  for  farming. 

Up  to  about  1880  the  need  for  more  farm  land  in  the  United  States 
kept  pace  with  forest  destruction.  Then,  with  the  expansion  of 
lumbering,  forest  destruction  began  rapidly  to  outpace  the  rate  at 
which  the  cleared  land  could  be  used  for  farms.  AJl  told  about 
200,000,000  acres  of  forest  land  has  been  cleared  primarily  for  tillage 
and  about  75,000,000  acres  more  of  land  logged  for  its  timber  has 
been  converted  into  fields.  But  in  addition  a  vast  area  of  logged-off 
land,  estimated  at  over  330,000,000  acres,  has  never  been  put  under 
the  plow  or  has  been  abandoned  after  a  period  of  cultivation.  Most 
of  this  land  is  either  too  rough  or  too  sterile  for  farming.    Of  this 
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cut-over  area  some  80,000,000  acres  is  now  classed  as  denuded  land, 
with  little  or  no  forest  cover;  while  the  rest  bears  culled  forest,  second 
growth,  or  young  trees  and  sprouts,  often  inferior  in  quality  and  in 
the  density  of  the  stand. 

Forest  destruction  is  not  an  inevitable  part  of  lumbering,  althoudi 
one  has  largely  gone  with  the  other  in  the  United  States.  It  results 
from  the  removal  of  timber  with  no  provision  for  replacement,  from 
neglect  of  cut-over  land,  and  particularly  from  repeated  fires  in 
slashings  and  logged-off  areas.  The  practice  of  forestry,  on  the  other 
hand,  often  removes  but  a  portion  of  the  timber^  leaving  the  smaller 
trees  for  further  growth;  or,  if  clean  cutting  la  advisable,  insures 
prompt  reforestation  through  natural  seeding  or  planting. 

The  harvesting  of  timber  under  practicable  methods  often  requires 
a  temporary  impairment  of  the  water-holding  capacity  of  a  forest, 


Fio.  6— Tlie  dearlDE  ot  fertile  lands  for  fanos  bag  bMn  Inevitable  and  destnble. 
FortHt  denodatlon  Is  a  different  story.  In  tbe  United  States  we  have  aboot 
80.000,000  acrpH  of  dmuded  forest  unauited  to  agriculture  and  over  200.000,000 
acrpB  of  eeconil-growtli  forest,  much  of  It  Inferior  and  poorly  cared  for.  Very  UttlS 
ot  tblB  land  is  rendering  Its  full  service  In  timber  growing,  water  storage,  or  soil 
boldlng.     Tbe  flist  step  In  forest  rebablUtBtion  is  nnlTersal  protectloa  sgaliiBt  Ore 

but  this  is  speedily  restored  if  reforestation  is  prompt  and  vigorous. 
The  forestry  policies  of  Europe  long  have  recognized  the  need  for 
"  protection  forests "  on  high,  steep  mountain  slopes  forming  the 
headwaters  of  important  rivers.  Cutting  in  such  forests  is  conducted 
with  extreme  care  or  not  permitted  at  all  in  order  to  avoid  impairing 
the  effectivenes.s  of  the  forest  cover  for  retarding  run-off  and  erosion. 
The  ownership  and  maintenance  of  protection  forests  are  commonly 
regarded  in  the  Old  World  as  public  functions;  and  the  same  con- 
ception has  been  carried  into  the  pun>oses  and  administration  of 
national  forests  in  the  United  States,  It  is  one  of  the  objects  sought  , 
by  the  Weeks  Act  of  1911  for  protecting  the  headwaters  of  navigahlp 
streams. 

Much  of  our  second-prowth  forest  is  deteriorating  by  reason  of 
repeated  fires  and  the  cutting  of  smaller  and  smaller  timber.     Not- 
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withstanding  the  progress  that  has  been  made  in  farm  forestry  and 
industrial  forestry,  especially  in  protecting  woodlands  from  nre,  a 
large  part  of  our  forests  come  nownere  near  exerting  to  the  full  their 
potential  power  for  timber  growing,  soil  holding,  or  water  absorption, 
if  cm*  forest  lands  are  to  render  their  full  economic  service,  including  ij. 

soil  and  water  conservation,  they  must  be  devoted  to  more  intensive 
timber  culture.    Also  much  of  the  abandoned  and  marginal  farm  |  . 

land,  which  is  now  a  drag  on  agriculture,  must  be  converted  to  forest. 
Though  much  of  the  forest  in  the  Mississippi  Basin  was  inevitably 
cleared  for  farms,  there  remain  extensive  areas  of  forest  land, 
widely  varying  in  cover  and  condition,  that  have  a  bearing  on  the 
flood  problem.  The  most  important  of  these  areas  will  be  briefly 
considered. 

MINNESOTA  AND  WISCONSIN  F0KEST8 

Minnesota  and  Wisconsin  contain  the  headwaters  of  the  Missis- 
sippi. Erosion  in  most  of  this  region  is  not  an  important  factor.  The 
Mississippi  River  above  Minneapolis  has  a  silt  burden  only  one-fiftieth 
as  great  as  that  of  the  Tennessee  River.  Much  of  the  soil  is  sand  and 
gravel,  which  absorb  water  readily  even  after  the  forest  cover  is 
destroyed.  Moreover,  the  land  is  level  or  gently  sloping;  and  the 
headwaters  of  the  M.ississippi  have  an  extensive  lake  and  swamp 
system,  with  a  large  capacity  for  storing  flood  waters. 

From  many  of  the  timbered  swamps  the  forests  have  been  cut  and 
the  water  drained  to  obtain  farm  land.     Many  of  these  swamps  \ 

have  peat  soil,  and  after  drainage  dry  out  to  great  depths  and  are 
very  susceptible  to  fire.     Swamp  drainage  in  this  region  has  not  I 

always  been  successful  as  an  agricultural  enterprise  and  has  destroyed  f^ 

potential  flood  storage.     Many  swamps  and  overflow  lands  should  [ 

De  kept  in  forest  for  the  double  function  of  storing  flood  waters  and  , 

producing  such  timber  as  they  can  grow.    A  third  public  service  can  ' 

often  be  rendered  by  them  as  breeding  grounds  for  fish,  waterfowl,  |. 

and  fur-bearing  animals.  | 

I 

WOODLANDS    OF  THE   CENTRAL   FARMING    REGION  I' 


From  southern  Minnesota  and  Wisconsin  south  through  the  central 
farming  region  there  is  a  large  aggregate  of  woodland,  mainly  in 
farm  wood  Tots  and  in  the  rough  ana  broken  country  that  slopes  down 
to  the  river  channels.  Studies  made  in  Iowa  showed  that  even  small 
wood  lots  in  a  prairie  region  help  decidedly  in  absorbing  water  into 
the  soil.  The  wood-lot  soils  were  found  to  contain  more  water  than 
soils  of  similar  character  and  slope  on  the  open  prairie  or  in  cultivated 
fields.  The  forest  cover  on  rough  lands  bordering  streams,  great  and 
small,  has  in  the  aggregate  an  important  bearing  on  erosion  and 
stream  flow. 

These  scattered  woodlands  of  the .  central  farming  region  are 
often  in  poor  condition.  They  are  apt  to  be  thinned  out  by  hap- 
hazard culling  of  timber,  by  over^razmg  and  trampling,  and — par- 
ticularly in  the  southern  portion  of  the  region — by  frequent  "  woods 
burning."  T\\e  agricultural  character  of  this  region  precludes  the 
extension  of  forests  on  any  scale  sufficient  to  materially  influence  the 
discharge  of  its  streams.    Yet  every  acre  of  existing  woodland  or  of 
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poor  land  that  might  advantageotisly  be  planted  with  trees  can 
1)6  made  to  contribute  its  mite  to  the  solution  of  the  problem  we 
are  dealing  with. 

KIVEB  BOTTOM   FORESTS 

Before  the  advent  of  agriculture,  the  forested  overflow  lands  of 
the  Mississippi  and  of  some  of  its  main  tributaries  were  nature's 
storage  reservoirs  in  times  of  flood.  The  floods,  spreading  far  and 
wide  through  the  tangled  forests,  lost  some  of  the  power  which  in 
later  years  has  been  concentrated  between  levees.  The  reclamation 
of  the  rich  alluvial  bottom  lands  was  inevitable,  but  there  is  a  ques- 
tion whether  it  may  not  have  gone  too  far.  Congress  has  appropri- 
ated funds  for  the  purchase  of  about  260,000  acres  of  Mississippi 
bottom  lands  for  the  creation  of  the  Upper  Mississippi  Wild  Life 
and  Fish  Refuge.  It  is  probable  that  m  some  places  the  value  of 
overflow  lands  for  storage,  timber  growing,  game  production,  and 
recreation  exceeds  their  value  for  agriculture.  The  feasibility  of 
public  acquisition  of  such  lands  for  forests  and  wild-life  refuges 
should  be  considered  in  the  plan  of  flood  control. 

ROCKY    MOUNTAIN    POBB8TS 

The  Missouri  River,  which  with  its  numerous  large  tributaries 
is  one  of  the  principal  feeders  of  the  Mississippi,  drains  considerable 
portions  of  the  eastern  slopes  of  the  Rocky  Mountains.  Fortunately 
much  of  the  headwaters  of  these  streams  is  embraced  within  national 
forests,  which  are  managed  not  only  for  timber  growing  but  for 
stream  protection.  Some  further  consolidations  of  the  national  hold- 
ings should  be  made,  either  by  purchase  or  by  exchanging  Govern- 
l  ment  timber  for  land.     Here  as  elsewhere  in  rugged,  mountainous 

country,  public  ownership  is  the  surest  safeguard  against  forest  de- 
struction and  injury  to  watersheds. 

On  the  western  tributaries  of  the  Mississippi,  grasslands  constitute 
a  large  part  of  the  drainage,  and  the  maintenance  of  their  vegetative 
cover,  as  explained  elsewhere,  is  a  factor  in  flood  control. 


■ 


OZARK  FORESTS 


\  The  Ozark  Plateau  and  the  Ouachita  Mountains  occupy  an  exten- 

\  sive  stretch  of  country  on  the  lower  drainage  of  the  Missouri  and 

i  Arkansas  Rivers  and  on  the  headwaters  of  the  Ouachita,  all  impor- 

I  tant  tributaries  of  the  Mississippi.    In  the  past,  land  in  this  regrion 

J  was  cleared,  farmed  for  a  few  years,  and  then  abandoned  and  the 

I  process  repeated  somewhere  else.    The  acreage  treated  in  this  fashion 

^  was  large.     The  protection  value  of  the  remaining  forests  of  the 

Ozarks  has  been  materially  reduced  by  lumbering,  fire,  and  over- 
grazing, which  have  thinned  out  the  timber  and  held  down  the 
ground  cover.     In  the  southern  part  of  the  region  nearly  a  million 
J  acres  of  land  are  included  within  national  forests,  a  portion  of  which 

y  has  been  purchased  under  the  ix)licy  for  protecting  the  headwaters 

?  of  navigable  streams. 

These  hills  and  mountains  represent  one  of  the  key  areas  where 
forestry  on  a  large  scale  can  aid  in  reducing  the  Mississippi  floods. 


/• 
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They  form  a  natural  forest  region,  containing  but  a  small  proportion  '; 
of  amcultural  land.    They  are  the  onl^r  area  within  the  drainage  of 
the  Missouri  and  Arkansas  Bivers — aside  from  the  extreme  head- 
waters in  the  Rocky  Mountains — where  forest  cover  can  materially  •{ 
influence  the  run-off,  for  the^  watersheds  of  these  great  rivers  are  {« 
primarily  prairie  and  farm  lands.  n 


ALLBOHENT   AND    SOUTUEBN    APPAIiACHIAN    FOBESTS 


A  FORESTRY   PROGRAM    FOR   THE   MISSISSIPPI    BASIN 
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The  western  slopes  and  plateaus  of  the  AUe^henies  and  southern 
Appalachians  contain  the  headwaters  of  such  important  tributaries 
of  the  Mississippi  as  the  Ohio,  the  Tennessee,  the  Cumberland,  and 
the  Kentucky  Rivers,  which  furnish  to  the  great  river  nearly  half  its 
water  supply.  Among  the  forest  regions  influencing  the  run-off  of 
the  Mississippi  Basin,  the  Appalachian  and  Allegheny  Mountains  ] 

are  of  primary  importance. 

Much  of  the  soil  of  this  re^on  is  close-textured  and  nonporous.  ij 

Snowfall  is  light,  and  precipitation  is  often  concentrated  in  tor-  '; 

rential  downpours.     There  is  but  little  natural  storage  in  the  form  ^' 

of  lakes  and  swamps.    Water  runs  rapidly  from  the  steep  slopes,  \ 

swiftly  eroding  cut-over  or  abandoned  land.     It  is  primarily  the  '; 

forest  that  holds  the  balance  against  the  force  of  running  water  on 
mountain  slopes.  In  such  a  region  forest  cover  exerts  its  greatest 
influence  on  stream-flow  and  erosion.     (Fig.  7.) 

With  the  introduction  of  logging  railroads,  lumbering  was  ex- 
tended into  all  but  the  very  roughest  parts  of  the  mountains.  The 
old-gix»wth  timber  has  now  been  reduced  to  one-third  its  original 
extent.     Fire  has  still  further  impaired  the  cover  of  vegetation  and  t 

leaf  litter.  In  addition  to  denudation  by  logging  and  fire,  there  has 
been  extensive  clearing  of  slope  lands  for  farms.  Since  about  1880 
many  hill  farms  have  Been  abandoned,  owing  to  the  movement  of  the 
rural  population  to  the  towns  and  cities,  and  the  land  has  largely 
been  ruined  by  erosion.  I 

These  various  forms  of  denudation  have  already  caused  irreparable  r 

damage.    The  Federal  Government,  recognizing  the  great  impor-  '.' 

tance  of  these  mountain  forests  for  stream  protection  as  well  as  for  j". 

timber  growing,  has  gradually  been  purchasing  lands  for  national 
forests  under  the  Weeks  Act.  From  Pennsylvania  southward  the 
Government  has  to  date  bought  almost  2,000,000  acres  in  the  AUe- 
ghenies  and  southern  Appalachians.     There  is  obvious  need  for  more  , 

public  forest  ownership  in  a  mountainous  region  bearing  such  a  vital  ». 

relation  to  the  Mississippi  River.  [ 


If  forests  are  to  contribute  their  utmost  in  any  reasonable  time 
toward  the  solution  of  the  Mississippi  flood  problem,  it  is  essential 
that  forest  protection,  forest  restoration,  and  public  forest  ownership 
be  speeded  up.     It  is  short  sighted  to  brush  forestry  aside  on  the  ( 

ground  that  immediate  flood  relief  is  needed  and  that  forest  restora- 
tion takes  time.  Forestry  is  supplementary  to  immediate  measures 
for  flood  relief — it  is  not  a  substitute  for  them.  One  of  the  functions 
of  government  is  to  take  a  long  look  ahead  on  problems  of  such 
profound  significance  to  national  welfare.     Besides,  the  time  ele- 
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ment  in  forestry  is  easy  to  exaggerate.  The  reclamation  of  denuded 
lands  by  tree  planting  and  the  protection  of  existing  forests  can 
make  themselves  felt  in  better  watershed  conditions  within  a  few 
years.  Nature,  if  given  half  a  chance,  is  prolific  and  energetic  in 
restoring  thinned-out  and  even  denuded  woodlands. 

The  main  essentials  of  a  forest  program  for  the  Mississippi  Basin 
are  as  follows: 

A  large  extension  of  public  forest  ownership,  especially  in  the 
critically  important  mountainous  and  rough  lands. 


»t  nam  warn.      T.i  rrevcnl  thf  liCBtruillon  of  mountain   (orrata  by  logglDC  or  l 

Ina,  piiLili,'  ownpratiip  In  ess.-Dtliil.  The  mosl  Important  irlbutnrteH  of  the  MiisiF 
vlppl  Itlver  bnve  ihrir  bcailnnters  la  tbe  AppaluchlaD  nDd  Rocky  HountaiiM,  ulilcli 
Bliould  be  kept  forever  foregted 

Thorough  protection  of  all  forests  against  fire. 
More  tree  planting.  i 

Public  nssistance  in  the  better  handling  of  woodlands,  especially  i 
through  res-earth  and  educational  work. 
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PUBLIC  FORS8T  OWNERSHIP 

Laws  already  exist  under  which  land  for  national  forests  may  be 
purchased  anywhere  in  the  drainages  of  navigable  rivers.  The  Gov- 
ernment has  established  and  is  extending  national  forests  on  water- 
sheds within  the  Mississippi  Basin.  The  present  program  of  public 
forests  should,  however,  be  greatly  enlarged  and  should  be  shared 
in  by  the  States.  The  areas  in  the  Mississippi  Basin  where  protec- 
tion forests  are  important,  especially  the  Allegheny,  Appalachian, 
and  Ozark  regions,  should  be  accurately  determined  and  an  acquisi- 
tion program  formulated  and  apportioned  by  agreement  between  the 
Federal  Government  and  the  States.  Public  forests  will  pay  good 
dividends  in  timber  growing  and  in  permanent  forest  industries ;  but 
wholly  aside  from  these  returns,  public  ownership  is  particularly 
argent  on  lands  subject  to  severe  erosion  and  rapid  run-off. 

European  experience  has  amply  proved  that  mountain  forests  of 
high  protective  value  do  not  saiely  lend  themselves  to  private  owner- 
dup,  even  under  economic  conditions  favorable  to  timber  growing. 
Public  ownership  of  such  forests  is  the  only  assured  way  to  protect 
the  headwaters  of  streams.  The  great  bulk  of  the  mountain  forests 
in  the  Rockies  and  in  the  Sierra  Nevada  and  Cascade  Ranges  of 
the  Pacific  States  are  in  national  forests.  Probably  80  or  85  per 
cent  of  the  main  mountain  ranges  of  the  East  should  remain  in 
forest;  and  to  assure  anywhere  near  this  percentage,  public  forest 
ownership  must  be  greatly  enlarged. 

Other  types  of  protection  forest  should  also  come  under  public 
ownership.  The  denudation  of  swamp  forests  is  often  an  invitation 
to  ill-advised  drainage  of  lands  unsuited  to  agriculture  but  of  great 
importance  in  water  storage.  Such  swamps  should  be  owned  by  the 
Imblic.  Overflow  lands  along  the  main  river  bottoms  may  also  in 
many  cases  have  a  greater  utility  for  water  storage  than  for  farm- 
ing and  may  thus  be  better  adapted  to  public  than  to  private  owner- 
ship. In  order  to  reduce  the  silting  of  detention  and  storage  reser- 
vonre,  their  immediate  watersheds  should  as  far  as  possible  be 
forested,  a  condition  that  can  best  be  assured  by  public  ownership. 

FORBST-FIRE  PROTECTION 

Under  the  Clarke-McNary  Act,  the  Federal  Government  cooperates 
with  States  and  landowners  in  promoting  better  care  of  private  for- 
ests, which  constitute  80  per  cent  of  our  total  forest  area.  The 
principal  means  employed  is  cooperative  fire  protection.  The  total 
cost  of  the  protection  of  forest  lands  contemplated  by  this  law  is 
estimated  at  $10,000,000  annually.  At  present  the  three  cooperating 
agencies  are  contributing  only  about  $4,000,000,  or  two-fifths  of  the 
required  amount.  Overlialf  of  the  36  cooperating  States  are  wholly 
or  partly  within  the  Mississippi  Basin,  but  a  large  part  of  the  forest 
land  in  the  basin  still  receives  little  or  no  protection  from  recurring 
fires. 

The  rapid  increase  of  cooperative  fire  protection  under  this  law 
and  its  predecessor^  the  Weeks  Act,  has  demonstrated  during  16 
years  the  practicability  of  Federal  aid  in  forest  protection  as  the 
first  step  toward  better  forest  conditions.  The  chief  needs  in  its 
further  development  are  more  adequate  appropriations  by  the  public 
agencies  and  the  further  extension  of  organized  protection  by  the 
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States  and  owners.  Of  the  private  forests  of  the  country,  which 
constitute  by  far  the  larger  part  of  all  our  forests,  only  about  one- 
half  receive  any  protection  from  fires. 

There  is  no  question  that  increased  protection  against  fire  will 
reflect  itself  rapidly  in  denser  forest  cover  and  in  reduced  erosion 
and  run-off.  Twenty  years  of  protection  in  the  western  national 
forests  has  led  to  a  marKcd  improvement  of  large  areas  of  mountain 
forests.  Young  trees  have  sprung  up  in  the  openings;  and  grass, 
herbaceous  plants,  and  shrubs  have  become  more  vigorous  and  form 
a  denser  cover.  Similar  results  have  been  achieved  in  many  Stat* 
and  private  forests. 

TREE  PLANTING 

In  the  aggregate  the  farms  of  the  Mississippi  Basin  contain  an 
immense  amount  of  poor,  rough,  or  steep  land,  as  well  as  denuded 
stream  banks,  that  should  be  planted  to  forest.  Farmers  can  seldom 
afford  to  do  such  planting  unless  they  can  obtain  cheap  planting 


stock.  To  meet  this  need  the  Clarke-McNary  Act  authorized  Fed- 
eral cooperation  with  the  States  in  growing  and  distributing  planting 
stock  to  farmers.  AH  told  the  32  cooperating  States  are  producing 
about  60,000,000  trees  a  year,  of  which  about  half  are  set  out  on 
farms.  To  accomplisli  the  purpose  of  this  law  there  is  need  to 
increase  greatly  the  size  and  capacity  of  State  forest  nurseries  so 
tliut  their  output  of  trees  can  keep  pace  with  the  demand.  There  is 
need  also  for  interesting  more  farmers  in  the  benefits  of  forest  plant- 
ing and  for  extending  this  cooperative  work  to  commercial  timber- 
lands.  The  present  rate  of  forest  planting,  encouraging  as  it  is,  is 
but  a  snail's  pace  considered  from  the  standpoint  of  the  great  areas 
of  waste  land  in  this  country. 

PUBLIC   ASSISTANCE   IN    BETTER   HANDLING   OF   PRIVATE   WOODLANDS 

Many  denuded  lands  must  be  planted  if  they  are  to  have  a  forest 
cover.     But  most   forests,  unless  completely  denuded   and   burned 
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out,  will  improve  rapidly  without  artificial  planting  if  given  a 
chance.  Recognizing  this  fact,  the  Clarke-McNary  Act  emphasized 
fire  protection  as  the  most  important  means  of  encouraging  forest 
restoration.  It  provided  also  tor  cooperation  with  farmers  in  man- 
aging and  improving  woodlands.  This  cooperation  should  be  ex- 
tended to  commercial  forests,  which  are  even  more  subject  to  dete- 
rioration and  destruction  than  farm  woodlands. 

The  entire  Mississippi  Basin  is  now  included  in  the  territory 
corered  by  Federal  forest  experiment  stations.  Bv  furnishing  basic 
knowledge  on  timber  culture,  these  stations  will  Be  of  great  assist- 
ance in  the  management  of  both  public  and  private  forests,  but 
there  is  need  for  more  active  effort  by  the  Federal  Government  and 
the  States  to  cooperate  with  private  owners  in  getting  this  knowl- 
edge into  effect. 


_. — For«t  ImproveinMit  does  c 

rapldljr  mend  most  of  our  depletM _   . 

plrture   wax   logged   20  years   ago,     CoDKervBtlve  logKlng   meUiod 
pMtecdoD  bave  produced  a  aturdj  Toung  forest 


There  are  two  chief  lines  of  attack  upon  floods:  First  and  most 
imperative,  the  construction  of  levees,  storage  reservoirs,  and  other 
engineering  works  to  cope  with  water  concentrated  in  great  masses 
in  main  river  channels;  second  and  supplementary,  the  maintenance 
of  dense  vegetative  cover,  the  terracing  of  farm  lands,  contour  plow- 
ing, and  other  measures  for  keeping  the  land  surface  that  is  drained 
by  the  river  system  in  condition  to  check  run-off  of  rain  water  while 
it  is  spread  harmlessly  over  the  surface  and  before  it  attains  mass 
and  speed  in  stream  channels. 

Vigorous,  dense  vegetation  (especially  grass  and  forest)  is  one  of 
the  principal  means  of  maintaining  good  surface  conditions. 

Of  the  various  forms  of  vegetative  cover,  the  well-kept  forest  is 
the  best  water  and  soil  holder.  The  deep  leaf  litter  ana  humus  of 
the  forest  absorb  large  quantities  of  water  into  underground  chan- 
nels, whence  it  seeps  ^owly  into  springs  and  brooks.     Even  in  winter 
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the  forest  soil  remains  more  absorptive  because  it  freezes  less  freely 
and  deeply.  Forests  prolong  the  melting  of  snow  several  weeks 
after  it  has  disappeared  from  the  open.  Forests  can  not  prevent 
high  water  after  lengthy  rainfall  or  sudden  thaws;  but  even  under 
such  circumstances  they  diminish  the  volume  and  prolong  the  time  of 
the  flood  run-oflF,  thus  tending  to  reduce  its  crest. 

The  forest,  by  slowing  down  run-oflF,  by  laying  a  thick  mat  of 
litter  over  the  ground,  and  by  binding  the  soil  with  a  dense  tangle  of 
roots,  also  slows  down  erosion.  The  degree  of  erosion  depends  on 
the  speed  at  which  water  runs  oflf  the  surface  and  the  extent  to  which 
it  is  allowed  to  work  directly  on  the  bare  soil. 

The  beneficial  effects  of  forest  cover  in  retarding  run-off  and 
erosion  have  been  established  by  authoritative  observation  and  experi- 
ment in  many  parts  of  the  world.    Compared  with  a  deep  reservoir, 
the  water-storing  capacity  of  the  forest  is  small.    But  in  a  great  river 
^  basin  the  cumulative  effect  of  vast  areas  of  well-kept  forest  in  hold- 

ing back  water  from  concentrating  too  rapidly  in  the  one  channel 
through  which  it  must  escape  to  uie  sea  is  ox  ^eat  importance  in 
flood  control.  The  forest  is  a  shallow  reservoir,  but  it  makes  up 
for  its  shallowness  by  the  vastness  of  its  extent. 

Surface  conditions  in  the  Mississippi  Basin  have  been  profoundly 
altered  by  agriculture,  lumbering,  and  grazing.  Much  of  the  sloping 
farm  land  has  been  cultivated  without  terracing  or  contour  plowing, 
much  of  the  grassland  in  the  Great  Plains  region  and  el^wnere  has 
been  depleted  by  overgrazing,  and  much  of  the  forest  has  been 
impaired  or  largely  destroyed  by  careless  logging  and  fire.  From 
vast  areas  of  improperly  handled  or  denuded  lands  water  has  rushed 
[  more  rapidly  into  the  streams,  carrying  millions  of  tons  of  our  richer 

'  topsoils,  clogging  river  channels  and  reservoirs  with  silt,  and  causing 

J  violent  and  destructive  floods. 

Forests  have  been  impaired  or  destroyed  on  many  millions  of 

acres  of  land  entirely  unsuited  to  agriculture.    Forest  rehabilitation 

on  such  lands  is  an  essential  means  of  restoring  vigorous  vegetative 

cover  in  the  Mississippi  Basin.    Especially  important  are  the  forests 

;  .  on  the  AppalachiaUj  Ozark,  and  Rocky  Mountain  tributaries  of  the 

I.:  Mississippi;  for  it  is  on  mountain  slopes  that  forest  cover  is  most 

*'  important.     Forested  swamps  and  river  bottoms  are  also  valuable 

for  the  storage  of  flood  waters. 

In  order  to  get  the  maximum  benefits  of  forest  cover  in  the  Misis- 
sippi  Basin,  it  is  essential  that  public  ownership  of  forests,  especially 
;r  in  the  mountains  and  swamps,  be  greatlv  extended;  that  cooperation 

li  in  forest-fire  protection  between  the  Federal  Government,  the  States, 

t\  and  private  owners  be  increased;   and  that  the  Government  and 

i';  States  give  more  assistance  to  farmers  and  timberland  owners  in 

forest  planting  and  better  forest  management. 

Engineering  works  are  a  primary  essential  in  flood  control,  but 
; '•  vigorous,  well-kept  forests  will  supplement  and  protect  them.    The 

li  ■  two  methods  of  control  should  be  developed  together,  a  river  being 

I  -  treated  as  a  unit  from  source  to  mouth. 

;.**  Tlie  prudent  use  of  forest  land,  like  the  prudent  use  of  farm 

,;  and  grazing  land,  pays  its  own  way,  and  the  gain  to  flood  control 

K ;  is  a  by-product  witnout  cost. 
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Mr.  Charles  Lathrop  Pack, 
American  Tree  Association, 
1214  16th  St.  N.W., 
Washington,  D.  C: 

Dear  Mr.  Pack  : 

I  have  your  letter  of  July  1st  and  convey  below  my 
sentiments  on  trees : 

"I  am  in  favor  of  trees;  also  of  reforestation.  The 
floods  of  the  Mississippi  might  be  ameliorated  by  it 
but  reforestation  is  of  far  greater  importance  than  that, 
and  in  any  event  they  cannot  wait  for  trees  to  grow  up 
even  if  this  were  a  contributory  remedy.  But  in  any 
event,  I  am  for  the  trees." 

Yours  faithfully. 


HERBERT  HOOVER. 
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SHALL  WE  PREVENT  FLOODS? 

By  CHARLES  LATHROP  PACK 

President^  American  Tree  Association 

IT  IS  time  to  act. 
In  carr3dng  forward  all  great  human  endeavors  there  is  a  time  for 
taking  thought,  a  time  for  formulating  plans,  and  a  time  for  action.    With- 
out the  last  the  first  two  are  sterile. 

Today  we  are  confronted  with  the  tragic  aftermath  of  one  of  the  most 
g^ntic  defeats  that  engineering  science  has  ever  suffered.  A  great  river 
arising  in  its  angry  wrath  has  broken  our  man-made  levees  as  a  summer's 
shower  carries  away  the  mud  toys  of  a  little  child.  For  forty  years  engineers 
.  have  told  us  to  put  faith  in  levees.  For  forty  years,  in  spite  of  failure  after 
failure,  we  have  put  not  only  faith,  but  money.    Probably  we  shall  have  to 

devote  many  millions  more  to  this  form  of  river  develop- 
The  ment,  but  it  is  folly  longer  to  depend  for  flood  protection  on 

Problem     levees  alone. 

.Huge  The  problem  of  the  Mississippi  is  far  too  huge  and  too 

inextricably  bound  up  with  our  national  welfare  to  approach 
from  anything  less  than  a  national  viewpoint  It  is  a  problem  to  whose 
r  solution  we  must  bring  not  only  the  best  of  engineering  skill,  but  also  the 
best  knowledge  -and  scientific  attainment  in  the  fields  of  forestry,  range 
control,  and  soils  management.  We  have  got  to  formulate  a  vast,  thor- 
oughly correlated  scheme  wherein  the  engineer,  the  forester,  and  other 
experts  shall  give  their  best  toward  devising  effective  means  of  taming 
once  for  all  the  turbulent  Father  of  Waters. 

Here  in  America,  and  for  the  past  twenty  years  especially,  there  has  been 
a  great  deal  of  loose  thinking  and  irresponsible  writing  about  the  influence 
of  forests  on  stream  flow.  It  would  be  futile  for  even  the  most  skeptical 
bnger  to  maintain  that  a  forest  cover  is  without  important  effect  on  surface 
run-off,  erosion  and  the  regimen  of  rivers.  Such  gross  misstatements  are 
amply  refuted  by  history,  by  scientific  investigation,  and  by  common  sense. 
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Among  the  older  nations  of  the  world  many  a  costly  lesson  has  taught  both 
European  foresters  and  engineers  that  the  problem  of  flood  control  is  a  dual 
problem  in  which  engineering  and  forest  culture  must  go  hand  in  hand.  In 
the  Karst,  Greece,  Palestine,  southern  France,  and  Italy  the  importance  of 
forests  has  made  itself  manifest  in  unforgettable  ways.  In  the  French  Alps, 
in  the  Swiss  Alps,  and  in  the  Tyrol,  the  laborious,  painstaking  measures  to 
bring  back  the  land  to  forest  speak  with  sincere  eloquence  of  the  importance 
these  countries  place  on  the  role  of  trees  in  flood  control.  Fundamentally 
the  value  of  engineering  control  methods  depends  upon  how  well  the  eroding 
tributaries  are  protected  by  a  forest  cover. 

Already  a  wealth  of  forest  facts  exists  pointing  to  the  moderating  action 
of  forests  on  floods  and  to  the  deterring  effect  on  erosion.  And,  after  aU» 
it  is  erosion  that  furnishes  arms  and  ammunition  to  flood  waters.  Not 
water,  but  solid  matter,  is  the  destructive  stuff  that  floods  are  made  of. 

The  utility  of  forests,  then,  need  not  be  dwelt  cm  here. 
Others  have  gone  into  this  field  with  convincing  thorough- 
ness. I  think  it  more  appropriate  at  this  time  to  suggest  a 
plan  and  to  make  a  plea  for  action.  My  plea  in  the  first  place 
is  for  federal  and  state  acquisition  of  land  for  forestry  pur- 
poses, especially  in  the  Appalachian  region.  A  large  percentage  of  the 
water  that  flows  past  New  Orleans  comes  from  the  combined  sources  of  the 
Ohio,  Tennessee,  and  Cumberland  Rivers.  These  three  rivers  are  the  chid 
flood  breeders  of  the  Mississippi.  AJil  arise  among  the  steep  slopes  and 
heavy  soils  of  the  Appalachians.  From  this  area  enormous  quantities  of  silt 
are  torn  annually  to  add  to  the  voltune  and  destructiveness  of  the  lower  riva 
in  flood  stages.  Here,  if  anywhere,  is  the  r^on  where  land  should  be  ac- 
quired and  put  under  forest  management  by  the  Federal  Govenmient  and 
by  the  states.  In  this  section  more  than  any  other,  forests  can  make  tfaei] 
greatest  contribution  as  ameliorating  factors  in  flood  control.  Yet  the  rati 
at  which  land  for  this  purpose  is  being  purchased  there  is  pitiftiUy  incom 
mensurate  with  the  need« 

At  the  northern  headwaters  of  the  Mississippi  the  topography  is  gentk 
and  the  soil  more  sandy  or  gravelly.  Little  silting  occurs  there  and,  excep 
for  a  few  localities,  little  erosion.  However,  the  headwaters  of  the  Missis 
sippi  River,  with  literally  innumerable  lakes  and  forested  swamps,  are  tb 
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great  natural  reservoir  of  this  river.  Indiscriminate  drainage  of  the  swamps 
and  even  of  lakes  and  the  destruction  of  the  forests  around  the  lakes  tend  to 
destroy  this  natural  reservoir.  The  northern  portions  of  Minnesota  and 
Wisconsin  are  but  little  suitable  for  agriculture.  Here,  if  the  land  is  pro- 
tected from  fire,  nature  will  keep  the  source  of  the  Mississippi  clothed  with 
forest  vegetation.  Therefore,  fire  protection  of  the  forests  on  the  headwaters 
of  the  river  is  essential,  both  as  a  measure  of  flood  control  and  as  an  economic 
necessity. 

From  the  western  tributaries  the  lands  just  east  of  the  Rockies  are  under- 
going a  tremendous  process  of  sheet  erosion  as  the  result  of  unrestricted 
sheep  grazing.  For  this  country  the  solution  lies  largely  in  a  rational  sys- 
tem of  range  control  until  forage  plants  again  cover  the  land  and  hold  the 
soil  in  place. 

So  it  is  in  the  Appalachians,  and  to  a  somewhat  less  extent  in  the  Ozarks, 
that  forestry  can  best  contribute  its  share  toward  the  control 
of  the  Mississippi.  Today  probably  less  than  2  per  cent  of 
these  regions  receives  any  form  of  forest  management  Fed- 
eral ownership  and  state  ownership  is  the  immediate  solution, 
the  first  step  towards  translating  these  wasting  assets,  these 
potential  forces  of  destruction,  into  acres  of  perpetual  productivity.  The 
need  is  already  established.  A  scientific  personnel  to  carry  on  the  work 
already  exists.  The  legislative  machinery  has  been  provided.  All  that 
remains  to  complete  this  program  is  for  Congress  to  appropriate  the  money. 
And  the  money  needed  will  be  but  a  very  modest  part  of  the  millions  destined 
for  flood  control  in  all  its  various  phases  before  the  last  word  is  said. 

It  is  important,  too,  that  we  remember  the  money  so  spent  must  not  be 
looked  on  in  the  same  light  as  money  for  levees  or  spillways — funds  purely 
and  simply  spent  in  flood  control  and  bringing  no  other  return  than  pro- 
tection. Even  so,  it  would  be  worth  every  cent.  But  these  forests,  federal 
and  state,  are  themselves  capable  of  important  monetary  returns.  As  the 
years  pass  they  should  pay  back  into  their  treasuries  every  penny  expended 
in  acquiring  them.  They  will  furnish  perpetually  renewable  sources  of 
wealth  to  coming  generations.  And  all  this  they  can  do  while  they  are 
fnlfiUing*  their  great  primary  purpose  of  holding  the  soil  in  place,  reducing 
ttosion,  and  mitigating  the  destructive  effects  of  floods. 
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There  has  been  reason  enough  why  the  Federal  Government  should 
acquire  forest  lands  and  why  the  state  forest  departments  should  embark  on 
a  program  of  state  forest  acquisition.  Good  economic  and  social  reasons. 
Floods,  with  their  increasing  severity  and  toll,  serve  to  give  point  to  this  need 
and  to  emphasize  the  importance  of  canning  out  this  program  of  acquisition 
without  delay.  A  government's  first  reason  for  existence  is  to  protect  its 
people  from  disaster.  It  cannot  evade  the  moral  and  economic  obligation 
of  using  every  possible  means  for  preventing  repetitions  of  the  Mississippi 
tragedy.  I  have  not  the  slightest  doubt  that  the  Government  will  meet 
the  issue  squarely  and  adequately,  but  delays  are  costly.  Forests  are  not 
planted  in  a  day.    Neither  do  their  full  benefits  become  apparent  within  die 

first  decade. 
Delays  It  may  be  a  long,  hard,  uphill  pull.    But  with  our  Ameri- 

Are  .  can  genius  for  organization  and  with  the  body  of  scientific 

Costly  knowledge  that  forestry  has  acquired  within  the  last  twenty 

years,  there  can  be  no  good  reason  for  delaying  a  program 
of  acquiring  Protection  Forests  by  government  and  by  state. 

The  problem  of  flood  control  seems  to  me  to  require  a  three-part  solution. 

First,  I  should  plead  for  a  restoration  to  forest  conditions  of  all  those 
portions  of  the  land  suited  for  practical  forest  growing  that  are  today 
destructively  and  wastefully  washing  away  through  lack  of  trees. 

Second,  the  application  of  the  very  best  engineering  technique  we  possess 
for  the  building  of  levees,  storage  dams,  spillways,  or,  if  need  be,  a  combina- 
tion of  all  these. 

Third,  we  need  to  correct  and  regulate  the  destructive  grazing  that  causes 
millions  of  acres  east  of  the  Rockies  to  erode  and  flow  away. 

The  Mississippi  has  brought  to  U8  an  obligation  for  action   that 
must  be  squarely  and  immediately  met.    How  else  shall  we  ji 
our  8te w^ardship  to  the  generations  that  foUow^  7 


DO  FORESTS  PREVENT  FLOODS? 

By  RAPHAEL  20N 

Director,  Lal{e  States  Forest  Experiment  Station 

(Reprinted  £rom  "American  Forests  and  Forest  Life,"  the  magasine  of  the  American  Forestry  Atsoctation) 

ONE  often  hears  mentioned  forest  destruction  as  one  of  the  chief 
causes  of  floods.  The  flood  in  the  Mississippi  Valley  is  one  of  the 
great  disasters  in  our  history.  At  such  a  time  there  must  be  no  room  for 
professional  partisanship,  and  the  people  have  a  right  to  demand,  from  the 
forester  and  engineer  alike,  a  frank  and  dispassionate  analysis  of  the  facts. 
What,  then,  are  the  facts  ? 

Floods,  such  as  the  country  is  now  experiencing,  take  place  when  there 
arc  excessively  heavy  or  long-continued  rains  or  rapid  melting  of  snow,  or 
both,  over  a  large  part  of  the  river  valley.  Soils  covered  with  forests  can 
store  up  a  quantity  of  water  corresponding  to  a  precipitation  of  0.16  inch, 

or,  in  very  favorable  conditions,  0.24  inch  at  most. 
A  cover  of  moss  can  store  up  from  0.18  to  0.39 
inch  of  water.  Moss  can  absorb  water  amounting 
to  from  200  to  900  times  its  weight;  dead  leaves 
of  birch,  maple  or  other  hardwoods  150  to  220 
times  their  weight,  and  pine  needles  from  120  to 
135  times.  These  amounts  are  insignificant  when 
compared  to  the  enormous  quantities  of  precipita- 
tion that  cause  excessive  floods.  Over  22  inches 
of  rain  fell  in  twenty-four  consecutive  hours  at  some 
points  in  the  storm  of  July,  1916,  in  the  Blue  Ridge  of  North  Carolina 
that  inundated  the  French  Broad,  Catawba  and  other  river  basins  and 
caused  destruction  estimated  in  the  millions  of  dollars.  A  torrential  rain- 
fall of  14  inches  within  a  short  period  was  recorded  this  spring  in  the 
lower  Mississippi  Valley.  Such  enormous  quantities  of  water  are  utterly 
beyond  the  capacity  of  the  forest  floor  to  absorb.  Very  soon  after  a 
beavy  rainfall  and  often  during  the  precipitation  which  may  precede  it, 
ie  forest  floor  becomes  so  completely  saturated  with  water  that  it  allows 
my  further  rain  to  pass  off,  just  as  it  would  from  open  ground.  It  is  evident 
hat,  under  exceptional  meteorological  conditions,  the  capacity  of  the  forest 
loor  to  store  water  must  fail. 
Such  exceptional  meteorological  conditions  existed  over  a  large  portion 


The  forests  thenu 
tdves  could  not  have 
hdd  hod^  these  rag- 
ing  waters^  hut 
wiihout  forest  man^ 
agement  there  can 
he  no  rational  river 
tiuinagement. 
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of  the  Mississippi  watershed  during  last  fall  and  this  spring.  After  a  wet 
fall,  which  saturated  the  ground,  there  came  in  the  northern  portions  a 
very  heavy  winter  snowfall.  The  melting  of  the  snow  in  the  spring,  over 
ground  already  saturated  with  water  in  the  northern  parts  of  the  watershed, 
combined  with  heavy  rains,  at  times  torrential  in  character,  in  the  middle 
and  lower  parts  of  the  Mississippi  Valley,  caused  the  present  terrible  floods. 
Under  such  conditions,  if  the  entire  Mississippi  watershed  were  densdy 
covered  with  forests,  flood  conditions  could  not  have  been  prevented. 
Whether  they  would  be  as  excessive  and  disastrous  in  their  consequences 
is  another  question. 

That  high  floods  occurred  on  the  Mississippi  River  long  before  logging 
operations  on  a  large  scale  hegsji  in  the  northern  states  is  a  matter  of 
record.  The  fact  that  forests  do  not  prevent  floods  resulting  from  excep- 
tional meteorological  conditions,  is  not  saying,  by  any  means,  that  forests 

have  no  effect  upon  water  stages  in  our  rivers,  or 
that  they  are  an  insignificant  factor  that  can  be 
overlooked  in  any  comprehensive  plan  for  flood 
control  by  either  storage  reservoirs,  levees  or  any 
other  engineering  works. 

It  is  a  hopeless  task  to  connect  up  statistically 
the  disappearance  of  our  forests  in  the  northern 
states,  with  the  frequency  and  severity  of  floods  in 
the  Mississippi  River  basin.  Flood  statistics  are 
extremely  meager  in  this  country.  If  there  are 
records  of  the  dates  when  they  occurred,  no  other  accurate  records  existed 
at  that  time  of  the  condition  of  the  cover  in  the  basins. 

In  this  country  there  are  about  287  rivers  which  are  classed  as  naviga- 
ble. Of  these  scarcely  25  per  cent  have  any  kind  of  coextensive  records 
of  precipitation  and  stream  measurements  covering  periods  of  more  than 
fifteen  years,  let  alone  records  of  the  vegetative  cover. 

Deductions  made  from  deficient  data  secured  in  limited  regions  have 
often  been  generalized  as  appl3dng  to  all  rivers,  climates  and  conditions. 
In  order  to  bring  out  the  true  relation  between  forest  cover  and  stream 
flow,  the  conditions  must  be  studied  separately  for  each  stream.  The 
effect  of  forest  on  stream  flow  is  different  in  different  climates.  It  varies 
with  the  abundance,  character  and  distribution  of  the  precipitation,  and 
with  temperature.  In  regions  with  severe  weather,  abundant  snowfall  and 
sudden  springs,  all  other  conditions  being  equal,  the  effect  is  greater  than 
in  humid  climates  with  prolonged  drizzling  rains.  On  steep,  impermeable 
soils,  the  effect  of  the  forest  is  greatest.  On  deep,  sandy  soils,  it  may  be 
insignificant. 


Is  it  necessary  for 
this  country  to  expe^ 
rience  stAch  calanu- 
ities  as  this  in  order 
to  learn  the  simple 
lesson  that  water^ 
liJ{efirey  must  he  con^ 
trolled  at  the  start  ? 
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Most  of  the  studies  of  stream  flow  so  far  made  have  been  confined  to 
large  river  basins  of  many  thousand  square  miles.  On  such  there  exist 
many  conditions  of  soil,  topography  and  vegetative  cover,  which  counter- 
act each  other  and  obscure  the  relation  that  may  exist  between  the  behavior 
of  the  stream  and  forest  vegetation. 

It  is  futile  to  draw  conclusions  as  to  the  effect  of  forests  tq>on  flood 
stages  by  observations  on  the  lower  portions  of  large  rivers.  Yet  that  is 
exactly  what  has  been  done  in  most  cases.  These  are  misleading,  since 
the  water  stages  at  the  lower  portions  of  these  rivers  are  the  result  of  the 
diverse  conditions  prevailing  on  the  various  tributaries. 

Any  attempt  to  base  conclusions  about  the  effect  of  forests  t^on  floods 
upon  inexact  observations  of  stream  flow  leads  only  to  groundless  specula- 
tion, lengthy  arguments  and  confusion.  A  striking  example  of  this  is 
given  by  the  Tiber,  which,  with  the  exception  of  the  Nile,  perhaps,  is  the  most 

historic  of  rivers.  It  has  so  far  proved  impossible 
to  ascertain  whether  the  floods  of  the  Tiber  have  in- 
creased or  diminished  in  the  course  of  centuries, 
owing  to  the  fact  that  the  incomplete  records  lend 
themselves  to  conflicting  conclusions. 

When  we  turn,  however,  from  large  to  small 
watersheds,  the  forest  as  a  controlling  factor  in 
stream  behavior  comes  out  in  unmistakable  bold 
relief.  If  forests  cannot  prevent  great  floods  in 
large  river  basins,  they  can  and  do  prevent  small 
floods  in  small  watersheds.  Accurate  records,  continued  for  a  long  period 
of  years,  of  the  effect  of  forested  and  deforested  watersheds  upon  the  be- 
havior of  streams  are  available  for  many  countries,  including  the  United 
States.  They  are  particularly  abundant  in  Switzerland,  and  the  French, 
Italian  and  Tyrol  Alps.  This  effect  has  now  been  so  universally  recog- 
nized that  such  countries  as  Switzerland  and  France  have  adopted  as  a 
definite  policy,  involving  large  expenditures  of  money,  the  control  of  moun- 
tain streams  by  means  of  reforestation.  It  has  become  a  recognized  prin- 
ciple in  the  older  countries  that  in  order  to  bring  a  river  system  under 
permanent  control,  the  work  must  start,  not  at  the  mouth  but  at  its  source, 
and  be  confined  chiefly  to  the  reestablishment  of  a  forest  cover  at  the 
headwaters  of  the  stream. 

It  is  not  so  much  the  storage  of  water  in  the  forest  floor  that  gives 
forests  such  a  prominent  part  in  the  regulation  of  stream  flow  as  their 
ability  to  prevent  erosion.  The  forest  is  the  most  effective  agent  for  pro- 
tecting the  soil  from  erosion,  because  (1)  the  resistance  of  the  soil  to 
erosive  action  is  increased  by  the  roots  of  the  trees  which  hold  the  soil 


It  has  long  been  rec^ 
ognUsed  in  tfie  older 
countries  that  the 
lecmet  of  permanent 
flood  control  lies  at 
the  source  rather 
than  the  mouth  of 
mountain  streams. 
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firmly  in  place,  and  (2)  at  the  same  time  the  erosive  force  of  the  run-off 
is  itself  reduced  because  the  rate  of  its  flow  is  checked  and  its  distribution 
over  the  surface  equalized. 

Erosion  has  a  most  important  bearing  upon  the  height  of  flood  waters 
in  the  rivers,  since  the  sediment  carried  by  the  rivers  and  the  coarser 
detritus  brought  down  by  smaller  streams  often  increase  stream  volume  to 
such  an  extent  that  the  height  of  the  water  is  raised  far  beyond  the  point  it 
would  reach  if  it  came  free  from  the  detritus  and  sediment.  When  the 
channel  of  the  stream  has  become  filled  with  waste  material,  even  a  slight 
rainfall  will  cause  a  flood,  while,  if  the  channel  were  deep,  it  would  have  no 
perceptible  influence  upon  the  height  of  the  water  in  the  stream.  Streams 
flowing  from  deforested  watersheds  are  capable  of  carrying  enormous 
quantities  of  detritus.  The  famous  French  engineer,  Demontzey,  computed 
that  one  mountain  torrent  brought  down,  after  one  storm,  in  85,000  cubic 

yards  of  water  over  221,000  cubic  yards  of  detritus. 
The  forest  protects     or  more  than  2^  times  its  own  volume. 
the  son  from  erosion.  L.  C.  Glenn,  who  made  a  special  study  of  the 

Erosianclogsstreams^     erosion    in    the    southern    Appalachian    region, 

i  cuts  down  their  car^     ascribes  the  increase  in  the  height  and  violence  of 

rying  capacity  and  floods  in  the  mountain  streams  of  the  southern 
increases  flood  dan^  Appalachians  to  the  denudation  of  the  steep 
ger  and  flood  de^  mountain  slopes  and  the  consequent  erosion.  When 
struction*  floods  are  small  and  gentle,  the  deposits  in  the  plains 

consist  of  fine  alluvitun.    When  the  floods   are 
great  and  violent,  the  deposits  consist  of  coarse  sand,  cobbles  and  boulders. 
In  the  past  the  flood-plain  deposits  of  such  southern  rivers  as  the  Watauga, 
the  Doe,  the  French  Broad,  the  Catawba  and  the  Yadkin  were  built  of  fine 
\  sandy  loamy  clay.    In  the  last  two  decades,  however,  the  deposits  have 

grown  coarser,  which  points  to  the  prevalence  of  high  and  violent  floods. 
The  increasing  amount  of  sediment  carried  by  our  streams  is  one  of  the 

:"  chief  factors  contributing  to  the  increasing  flood  danger.    Since  of  all 

vegetable  covers,  forests  are  most  efficient  in  preventing  the  slopes  from 

1'  eroding  and  the  beds  of  streams  from  filling  with  silt,  they  are  an  important 

factor  in  flood  control. 

[.  In  the  light  of  all  these  facts,  one  cannot  escape  the  conviction  that  the 

!:  cutting  away  and  burning  of  the  forest  on  the  western  slopes  of  the  Appa- 

..«  lachians,  where  the  Ohio  and  its  tributaries  rise,  increased  erosion  from  the 

slopes,  raised  the  water  level  in  the  tributaries  and  increased  the  flood  dan- 

> ':  ger  farther  down  the  Mississippi.    Likewise,  breaking  up  the  virgin  sod 

of  the  plains,  cutting  away  the  timber  along  the  banks  of  the  streams  in 
the  West,  draining  the  swamps  and  even  some  of  the  lakes  of  the  North, 
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tbe  coDstruction  of  a  network  of  ditches  and  sewers  following  in  the  wake 
of  settlement  and  dty  development,  all  have  thrown  a  greatly  increased 
flood  burden  on  tbe  lower  portions  of  the  Mississippi  Vall^. 

The  more  serious  part  of  it  is  that  erosion,  once  started,  has  a  tendency  to 
grow  worse.  If  soil  erosion,  either  from  denuded  forest  slopes  or  cultivated 
6elds,  is  not  stopped,  there  is  little  likelihood  that  floods  will  ever  be  con- 
trolled. As  H.  H.  Bennett,  of  the  United  States  Bureau  of  Soils,  states: 
"There  are  no  hillside  terraces  north  of  the  Arkansas  River.  Eighteen  inches 
of  top  soil  have  been  removed  from  the  youthful  fields  in  some  parts  of 
DOTtheastem  Kansas.  The  entire  top  soil  is  gone  from  hundreds  of  thou- 
sands  of  acres  in  western  Virginia,  western  Pennsylvania,  eastern  Ken- 
lucky  and  southeastern  Ohio.  From  these  lands  rain  water  courses  much 
{aster  to  the  Mississippi  than  formerly. 

"Trees,  grass,  woodlots,  forests  and  other  soil-binding  and  soil-building 
crops  will  vastly  improve  the  flood  situation.  Not  <Hily  will  they  slow 
up  the  run-off  water,  but  they  will  save  the  most 
France,  as  well  eU  a  v*l"**'l«  P^rt  of  the  soil  and  will  reduce  the  clog- 
number  of  the  older  B^"K  o*  streams,  which  cuts  down  their  carrying 
countries  has  capacity  and  adds  to  the  flood  danger." 
\adopted  as  a  definite  ^^^  forest  vegetation  on  the  steeper  slopes 

'boiiCT  the  control  of  "^  *''*  watersheds  could  not  prevent  flood  condi- 
'^numntainstreamshy  *^°^  resulting  from  exceptional  sudden  accumu- 
'Te/or«5tdtion.  lations    of    water    on    the    watershed.     Their    de- 

struction, howeyer,  vastly  a^fravated  the  flood 
dat^;er  and  made  them  many  times  worsp  than  if  the  slopes  were  covered 
■  with  forest  and  soil  wastage  from  cultivated  fields  were  prevented. 

While  it  is  true  that  forests  by  themselves  could  not  prevent  floods  in 
bige  rivers  in  times  of  exceptional  meteorological  conditions,  it  is  similarly 
tnie  that  without  the  forest  no  engineering  works  on  the  middle  or  lower 
courses  of  the  river  can  afiford  permanent  and  effective  protection  against 
floods. 

Different  opinions  are  being  expressed  by  experts  of  high  standing  in 
4ieir  respective  fields  as  to  the  best  means  of  controlling  floods.  Some 
believe  that  the  solution  lies  exclusively  in  the  building  of  levees — straight- 
.eiing,  deepening  and  widening  of  channels  in  the  lower  portions  of  the 
Mississippi.  Some  put  their  trust  in  spillways  and  in  building  large  stor- 
'igc  reservoirs,  as  exemplied  by  the  storage  dams  built  on  the  Miami  River 
after  the  disastrous  Dayton  flood.  There  is  also  no  lack  of  forest  enthu- 
.iiasts  who  claim  that  floods  can  be  entirely  prevented  by  maintaining  a 
jfonsi  cover  at  the  head  waters.  While  there  is  merit  in  each  of  these 
aethods  no  one  of  them  by  itself  solves  the  problem,  and  all  three,  and 
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run-off  and  to  prevent  erosion,  with  consequent  formation  of  bars,  nar- 
rowing the  channels  and  silting  up  of  reservoirs. 

The  value  of  engineering  methods  of  control  depends  on  how  thoroughly 
the  headwaters  of  the  rivers  are  protected  by  forests.  The  forest^  exert- 
ing an  influence  not  over  the  greater  portion  of  it,  produces  certain  con- 
ditions which  can  never  be  entirely  replaced  by  engineering  methods. 
The  dam,  the  reservoir,  the  settling  bed,  the  levees  and  spillways  influence 
only  the  reaches  of  the  stream  below  them.  The  forest  at- headwaters  influ- 
ences the  conditions  of  the  entire  river  system.  When  the  influence  of 
these  forests  falls  below  a  certain  limit,  engineering  methods  are  futile; 
their  efficiency  rapidly  fails  and  their  very  existence  is  threatened.  The 
storage  capacity  of  the  reservoir  and  settling  basin  are  destroyed  by  the 
sediment  which  is  washed  from  the  bare  slopes;  the  bed  of  the  canal  is 
filled  with  it,  harbors  and  rivers  are  constantly  being  choked  by  it  in  spite 
of  the  dredging.    The  accumulation  of  the  detritus  from  the  scourings  of 

unprotected  soils  threatens  the  levees  by  the  gfrad- 
ual  raising  of  the  river  bed  and  requires  their  con- 
tinual extension.  As  the  floods  at  headwaters  be- 
come higher  with  more  erratic  stream  flow,  the 
very  dams  which  are  built  to  restrain  them  are 
endangered. 

The  problem  of  controlling  our  water  resources 
is  unquestionably  one  of  the  most  important  prob- 
lems of  internal  development  of  the  country. 
Streams  throughout  almost  the  entire  country  are  becoming  more  irregu- 
lar every  year.  In  nearly  every  part  of  the  country  the  use  of  water  re- 
sources is  becoming  more  and  more  intensive  and  the  value  of  property, 
affected  either  by  floods  or  irregularities  of  flow,  has  become  so  great  as 
to  make  the  control  of  streams  of  an  increasingly  greater  importance  every 
year.  The  Geological  Survey  estimated  the  damage  from  floods  alone 
throughout  the  United  States  at  some  $95,000,000  on  the  average  each  year. 
One  of  the  greatest  needs  today  is  that  the  different  activities  essential 
for  permanent  improvement  of  rivers  be  brought  into  correlation  and  be 
conducted  in  accordance  with  a  comprehensive  plan.  Each  drainage  basin 
should  be  treated  as  a  unit  from  source  to  mouth  and  all  practical  methods 
of  regulating  and  equalizing  river  flow  throughout  the  year  should  be 
adopted.  Forest  protection  at  the  source  of  streams,  proper  agricultural 
methods  in  the  valleys  and  foothills  which  would  increase  the  absorption 
of  water  in  the  soil  and  prevent  erosion,  construction  of  storage  reservoirs 
for  flood  regulation  where  these  are  required,  levees  and  bank  protectioD 
where  this  work  is  needed,  outlets  and  spillways,  and  all  other  work  bear- 


Engineering  ntetlu 
ods  alone  cannot 
sclve  the  flood  prol> 
lent  —  protection  of 
tfie  watersheds  by 
forests  is  also  neces^ 
sary. 
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ing  on  the  control  of  water  should  be  harmonized  into  one  great  unifying 
system  for  each  drainage  basin. 

Is  it  necessary  for  this  country  to  go  periodically  through  terrible 
calamities,  such  as  the  southern  states  are  now  experiencing,  in  order 
to  learn  the  simple  lesson  that  water,  like  fire,  must  be  controlled  at  the  start  f 

To  attempt  to  hold  together  at  the  bottom  an  ac- 
cumulated mass  running  wild  from  a  hundred  un- 
fettered sources  at  the  top  is  to  emulate  King  Ca- 
nute when  he  sat  in  his  chair  and  ordered  in  his 
own  great  name  the  incoming  ocean  tides  to  recede. 
While  it  would  be  ridiculous  for  a  forester 
to  claim  that  reforestation  alone  will  prevent  floods 
and  bring  about  improvement  in  our  rivers,  it  is 
every  bit  as  ridiculous  for  the  engineer  to  claim  that  levees  and  dredging 
by  themselves  can  work  permanent  improvement  in  our  rivers.  The  engi- 
neer and  the  forester  must  work  hand  in  hand  if  our  river  system  is  to  be 
comrerted  from  a  source  of  danger  and  expense  to  one  of  high  use- 
fulness and  revenue.  This  fact  is  so  axiomatic  that  in  Europe  no  system 
of  river  control  would  for  a  moment  be  contemplated  that  did  not  include 
protection  of  the  watershed  by  forests  or  other  v^etation.  There  can 
be  no  rational  water  management  without  forest  management. 


Permanent  improve^ 
ment  in  flood  pre^ 
vention  depends  up^ 
on  correlation  of  the 
necessary  measures 
for  it. 
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HOLDING   THE   HEADWATERS   IN 

LEASH 

By  WARD  SHEPARD 

Forest  Inspector  ,  United  States  Forest  Service 

^p^HE  MISSISSIPPI  bears  seaward  in  her  floods  a  mighty  derelict  traflSc 
%^J  gathered  from  far-flung  mountains,  plains,  and  farms.  It  is  the 
traflic  of  wasted  water  and  wasted  soil.  From  millions  of  rivulets  and 
creeks  and  small  rivers  it  comes,  each  bearing  its  seemingly  insignificant  bur- 
den, each  taken  by  itself  a  harmless  thing.  Yet  these  burdens,  augmented  by 
heavy  rains  and  sudden  thaws,  converging  from  a  thousand  scattered  sources, 
multiply  their  strength  until  the  Mississippi  becomes  an  unchained  monster. 
Great  floods  will  always  come,  for  man  cannot  hold  back  the  storm-clouds 
nor  keep  their  waters  from  rolling  to  the  sea.  But,  within  certain  limits,  he 
can  restrain  their  violence.  Levees,  if  high  enough  and  strong  enough,  will 
hold  floods  to  a  fixed  channel.  Storage  reservoirs  will  hold  back  part  of  the 
flood  waters.  Such  works  form  the  main  attack  on  floods.  But  there  is 
another  attack — the  natural  storage  of  water — ^which  is  of  great 
FUx)dSj  importance  but  which  has  never  been  adequately  developed  in 
ForestSy  this  country,  because  for  its  greatest  effectiveness  it  requires  that 
Und  v^etative  cover,  espedally  forests,  be  kept  at  the  highest  state 

LffUees       °*  efficiency. 

Soil  waste  and  water  waste  are  at  the  heart  of  the  flood 
problem.  Yet  their  very  immensity  has  obscured  their  importance.  It  b 
easy  to  see  the  swelling  tide  of  a  great  flood,  the  desolation  it  leaves  in  its 
wake ;  but  it  is  difficult  to  trace,  even  on  a  small  scale,  the  widely  scattered 
causes  that  contributed  each  in  its  way  to  the  catastrophe.  It  is  even  more 
difficult  to  grasp  the  cumulative  total  effect  of  these  causes  at  work  over 
immense  areas  of  land. 

That  v^etation — ^particularly  forest  cover — holds  back  and  absorbs  a 
great  deal  of  water  has  been  conclusively  shown  by  careful  scientific  experi- 
ments both  in  Europe  and  in  America.  In  Switzerland  two  small  neighbor- 
ing valleys--one  forested,  the  other  deforested — were  studied  for  many 
years.  Even  after  very  heavy  rainfall,  the  deforested  stream  carried  from 
two  to  three  times  as  much  water  as  the  forested  stream.  In  California 
three  forested  valleys  discharged  into  their  streams  only  37  per  cent  of  the 
rainfall  during  the  rainy  season  of  January,  February  and  March.     They 
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had  absorbed  the  rest  and  were  still  paying  it  out  slowly  and  in  well-sustained 
streamfiow  after  three  months  of  dry  weather.  A  neighboring  deforested 
valley,  on  the  other  hand,  quickly  poured  95  per  cent  of  its  rainfall  into  the 
stream  and  went  dry  two  months  later.  Other  similar  examples  could  be 
given. 

Excessive  erosion  after  deforestation  is  attested  by  innumerable  striking 
examples  from  many  parts  of  the  world.  Many  navigable  rivers  have  been 
so  clogged  with  soil  that  navigation  is  no  longer  possible.  Orange  groves  in 
California  have  been  partially  buried  under  tons  of  gravel  and  bowlders 
washed  from  fire-stripped  mountain  slopes.  In  one  instance  soil  washed 
from  a  burned  hillside  of  200  acres  completely  buried  a  12-acre  alfalfa  field. 
Sach  instances  could  be  multiplied  indefinitely. 

Accurate  scientific  observations  of  this  kind  are  much  more  easily  made 
in  small  than  in  large  valleys,  where  there  is  such  a  variation  in  soils,  slopes, 
vegetation,  and  many  other  factors  that  it  is  difficult  to  weigh  their  relative 
effects  on  total  streamfiow  and  erosion. 

In  spite  of  the  large  amount  of  scientific  experiment 
and  observation,  especially  in  small  valleys,  on  the  value  of 
vegetation  for  preventing  rapid  run-off  and  erosion,  there  is 
still  doubt  and  debate  over  the  meaning  of  the  evidence.  The 
mind  finds  it  difficult  to  bridge  the  gap  between  the  individ- 
I  ual  raindrop  and  the  great  flood  in  the  valleys.    Yet  the 

jpeatest  flood  is  merely  the  final  sum  total  of  the  discharge  of  numberless 
|lii^  rills  and  rivulets,  which  in  turn  collect  rain-water  from  the  ground 
where  it  falls.  This  difficulty  comes  from  failure  to  take  into  account  the 
vast  extent  of  land  surface  on  which  flood-causing  rains  fall  and  the  equally 
vast  surface  over  which  vegetative  cover  may  exert  its  influence.  Only  an 
insignificant  fraction  of  the  water  in  a  great  flood  falls  directly  on  the  face 
of  the  river  or  flows  from  its  immediate  banks.  The  great  bulk  of  it  falls 
on  thousands  of  square  miles  of  land  surface.  Part  of  it  seeps  into  the 
grmtnd,  to  emerge  months  later  as  springs ;  some  of  it  flows  or  trickles  over 
^e  surface  into  little  rivulets  and  so  makes  its  way  down  toward  the  creeks 
and  rivers.  But  whatever  course  it  takes,  most  of  it  falls  in  places  that 
ftfford  a  greater  or  less  opportunity  to  cope  with  water  while  it  is  still  in 
small  quantities  and  moving  at  slow  speed. 

There  are  only  two  ways  in  which  man  can  radically  alter  the  condition 
pi  the  earth's  surface.  One  way  is  through  tilling  the  soil.  Poor  tillage 
leads  to  rapid  run-off  and  soil  erosion ;  good  tillage  leads  to  absorption  and 
rtability  of  soil.  The  other  great  means  of  changing  surface  conditions  is 
bxxnjgh  the  use  or  abuse  of  v^etative  cover. 

Leading  out  of  account  the  influence  of  growing  farm  crops,  the  impor- 
ance  of  v^etation  in  controlling  run-off  and  erosion  in  the  Mississippi 
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basin  can  be  gauged  by  the  enormous  extent  of  grassland  and  forest  within 
its  confines.  Grassland  and  forest  can  play  their  full  part  in  water  control 
only  if  they  are  kept  vigorous  and  dense.  But  both  our  grasslands  and 
forests  have  been  depleted  and  their  efficiency  in  water  storage  impaired 
over  vast  areas. 

The  forest  is  the  best  of  all  natural  water-holders  and  soil-holders,  but 
all  forms  of  vegetation,  including  grass,  have  similar  effects  in  varying 
degree.  Forest  cover  baffles  water  in  its  efforts  to  reach  the  sea.  The  crowns 
of  the  trees  intercept  and  evaporate  a  good  deal  of  rain  and  snow,  and  forests 
use  up  large  quantities  of  water  in  the  process  of  growth.  Much  of  the 
normal  rainfall  is  absorbed  by  the  thick,  soft  mat  of  fallen  leaves,  needles, 
twigs,  cones,  seeds,  and  decaying  wood  that  covers  the  forest  floor,  sometimes 
to  a  depth  of  3  feet.  This  mat,  acting  like  a  sponge  or  a  wick,  carries  water 
down  into  the  porous  humus  or  vegetable  mold  and  thence  into  the  mineral 
soil.  Here  it  joins  the  great  body  of  underground  water  that  may  seep 
slowly  for  months  before  it  emerges  in  some  distant  spring  or  rivulet. 

During  a  heavy  storm,  the  absorptive  capacity  of  the  forest 
may  be  passed.  Even  so,  the  forest  has  already  had  a  helpful 
effect  in  absorbing  and  retarding  part  of  the  water.  By  slow- 
ing down  the  run-off  and  by  taking  large  quantities  of  water 
underground  and  delaying  its  passage  to  the  streams,  the  forest 
tends  to  reduce  flood  heights  and  to  prolong  the  flow  of  streams. 
Forest  cover  means,  then,  less  fluctuation  in  the  high  and  low  water  stages, 
sfower  run-off,  and  better  navigation. 

The  forest  exerts  other  powerful  restraints  on  rapid  run-off.  Snow  in 
the  forest  melts  later  and  much  more  slowly  than  snow  in  the  open,  so  that 
its  burden  is  added  to  the  streams  after  snow  vrater  from  the  open  has  already 
passed  off.  This  may  prolong  high  water  but  makes  it  less  severe.  More- 
over, the  forest  is  warmer  in  winter  than  open  country,  so  that  the  soil  may 
remain  unfrozen  or  may  freeze  only  slightly,  and  is  thus  able  to  absorb  the 
water  from  melting  snow.  In  the  open,  the  soil  is  frozen  hard  and  deep; 
and  the  snow,  melted  by  the  first  warm  rains,  pours  torrents  into  the  streams. 

The  same  things  that  make  the  forest  a  good  water-holder  make  it  a  good 
soil-holder.  And  this  soil-holding  is  extremely  important  not  only  in  flood 
control  but  in  the  conservation  of  our  soil  wealth.  Floods  contain  not  only 
water  but  mud.  The  mud  raises  the  flood  crest,  fills  river  channels,  and 
cuts  down  their  flood  capacity,  compelling  the  building  of  higher  levees.  It 
is  a  constant  menace  to  such  engineering  works  as  storage  reservoirs,  which 
it  fills  up  with  silt. 

A  good,  dense  forest  keeps  the  soil  in  place  instead  of  loosing  it  into  the 
rivers.    Its  fibrous  roots  bind  the  soil  together.    The  thick  mat  of  leaves 
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and  humus  keeps  the  water  from  cutting  into  the  soil.    In  a  well-kept  forest 
the  streams  usually  run  clear  even  after  a  heavy  rain. 

The  destruction  of  the  forest  or  other  vegetation  soon  exposes  the  soil, 
which  permits  rain-water  to  run  off  quickly.  The  cutting  power  of  water 
increases  even  faster  than  its  speed;  and  the  bare  soil,  no  longer  protected 
by  leaf-litter,  is  rapidly  washed  into  the  streams.  Millions  of  tons  of  our 
richest  topsoils  are  yearly  washed  into  the  streams.  They  are  irrecoverably 
bst  to  our  farm  and  forest  wealth  and  are  adding  enormously  to  the  problems 
of  navigation  and  flood  control. 

Forests  vary  considerably  in  their  effects  on  run-off  and  erosion.  They 
have  most  influence  on  steep  slopes  with  impermeable  soils;  least  in  level 
country  with  porous  soils.  The  processes  here  described  apply  to  average 
conditions. 

The  forest,  it  is  true,  is  only  a  shallow  reservoir,  so  to  speak,  but  it  is 
vast  in  extent.  This  or  that  acre,  this  or  that  stretch  of  woodland,  may  seem 
to  have  only  an  insignificant  effect  on  streamflow.    But  the  cumulative  effect 

of  thousands  of  square  miles  of  forest  is  an  immense  power 
for  good  that  must  be  made  use  of. 

It  is  not  generally  realized  that  we  have  immense  areas 
of  denuded  and  deteriorated  forest  land  not  needed  or  suited 
for  farming.  Something  like  275  million  acres  of  once 
forested  lands  are  now  in  farms,  but  about  225  million 
additional  acres  of  forest  land  have  been  logged  off  and  not  taken  for 
farming.  Many  of  these  forests  have  been  denuded  or  depleted  by  destruc- 
tive lumbering  and  fire.  Many  of  them  have  been  turned  into  worthless 
barrens.  Most  of  them  are  swept  by  recurrent  fires,  the  vegetation  is  thinned 
oat,  the  leaf  litter  and  humus  destroyed,  and  the  bare  soil  exposed  to  gull3dng 
and  washing.  In  the  denuded  forest,  neglected  and  repeatedly  burned,  the 
vegetation  finds  a  scant  hold  on  the  sterile  soil  and  is  often  reduced  to  a  scrag- 
fly,  open  growth  of  brush  and  weeds.  The  soil,  gouged  and  exposed  by  log- 
ging and  fire,  is  no  longer  protected  by  a  thick  mat  of  litter.  Such  forests 
cannot  compare  as  water-holders  or  soil-holders  with  a  well-kept  dense  forest 
with  a  thick  litter  and  tangled  undergrowth. 

Most  of  our  forests  are  only  partly  fulfilling  their  functions  of  soil- 
holding  and  water-holding.  They  must  be  built  up  and  restored  to  their 
full  density;  the  destroyed  humus  must  be  replaced  by  a  new  acctmiula- 
Hon ;  the  forest  must  everywhere  be  kept  g^cn,  thrifty,  and  well  managed. 
Such  forests  can  be  built  up  only  by  universal  protection  against  fire  and 
destructive  lumbering. 

The  most  critically  important  forests  of  the  Mississippi  basin  are  those 
)f  the  western  slopes  and  foothills  of  the  Appalachians.    The  Ohio  and  Ten- 
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nessee  Rivers,  which  have  their  sources  in  these  mountains  from  southern 
New  York  to  Georgia,  collect  and  pour  into  the  Mississippi  something  like 
one-fourth  of  its  total  waterflow.  Their  headwaters  drain  rugged  slopes 
subject  to  violent  downpours  and  destructive  erosion.  Under  the  attrition 
of  the  ages,  these  ancient  mountains  had  reached  a  state  of  equilibrium  in 
which  natural  erosion  was  largely  checked  by  the  dense  cover  of  virgin  for- 
est. Man  has  disturbed  this  balance.  With  fire  and  ax  he  had  made  enor- 
mous inroads  into  the  original  forest.  Destructive  Ic^ing  and  fire  have  long 
held  sway  in  the  Appalachian  Mountains.  Precious  soil  that  has  been  tens 
of  thousands  of  years  in  building  up  from  weathered  rock  and  decayed  leaf- 
fall  has  taken  its  way  toward  the  sea. 

The  Ozark  Mountains,  occupying  a  large  stretch  of  country  between  the 
Arkansas  and  Missouri  Rivers,  likewise  occupy  a  strategic  position.  Their 
forests  have  been  badly  depleted  by  lumbering,  fire,  and  the  clearing  of  slopes 
for  agriculture. 

The  forests  of  the  eastern  slopes  of  the  Rocky  Mountains,  whence  flow 
such  important  tributaries  as  the  Missouri  and  the  Arkansas, 
fortunately  have  far  better  prospects  than  the  Appalachian  for- 
ests ;  for  many  of  them  are  embraced  within  the  National  For- 
ests, which  are  managed  not  only  for  timber  production  but  for 
stream  protection. 

In  the  Lake  States,  forests  have  a  less  decisive  effect  on 
streamflow  and  erosion  than  other  forests  of  the  Mississippi  basin  because  of 
the  gentle  topography  and  because  of  the  porous  sand  and  gravel  soils,  whidi 
readily  absorb  water.  The  SMramp  forests,  however,  are  extremely  important 
in  their  ability  to  store  flood  waters.  Nowhere  in  the  country  have  forest 
depletion  and  denudation  been  so  extensive  as  in  the  Lake  States. 

Throughout  the  central  farming  regions,  stretching  from  southern  Wis- 
consin and  Minnesota  down  to  the  southern  pineries,  there  is  in  the  aggr^;ate 
an  immense  acreage  of  woodland,  much  of  it  in  farms.  Many  of  these  wood- 
lands are  injured  by  fire,  overgrazing,  and  overcutting.  Large  areas  of 
broken,  sloping  land  have  been  cleared  and  are  subject  to  heavy  run-off  and 
erosion.  Though  less  important  than  the  mountain  forests,  they  are  by  no 
means  a  negligible  factor  in  erosion  and  run-off. 

No  system  of  flood  control  that  leaves  out  of  accoimt  these  vast  and 
strategically  situated  forests  can  ever  wholly  succeed.  Levees  will  always  be 
the  primary  means  of  controlling  the  lower  Mississippi.  But  green,  vigor- 
ous, timber-producing  forests  must  become  the  primary  means  of  holding  the 
headwaters  in  leash. 

The  benefits  of  forest  cover  in  controlling  streamflow  and  reducing  erosion 
have  been  abundantly  demonstrated  in  many  countries. 
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REFORESTATION—A  PRACTICAL 
MEASURE  OF  FLOOD  CONTROL 

^PVEGNAULT,  in  his  book  on  "Deforestation  and  Decadence,"  paints  a 
J^f^  vivid  picture  of  the  effects  of  deforestation. 

"When  the  mountains  are  deforested  all  is  mined.  The  rains  •  •  .  fall  in  torrents 
and  niBh  off  the  denuded  soil.  They  first  carry  off  the  vegetable  cover.  The  mountain 
ibows  its  rocky  skeleton,  the  rocks  break  up,  cones  of  erosion  are  formed,  landslides, 
gullies,  unstable  slopes  become  so  many  running  sores  by  which  the  substance  of  the 
moontain  u  carried  down.  The  rocks  offer  more  or  less  resistance  according  to  their 
texture,  but  none  withstand.  Even  granite  splits  up  into  enormous  blocks  which  roll 
irresistibly  down  the  valleys.  .  .  .  When  the  highlands  are  ruined,  what  becomes 
<rf  die  plain?  .  .  .  The  river  becomes  a  torrent  when  it  rains,  carrying  down  earth, 
trees,  and  rocks.  Swollen  beyond  measure,  it  flows  over  the  pbin  in  a  sudden  flood 
iriiich  destroys  houses,  flocks,  villages,  and  people.  .  .  .  The  sudden  flood  is  character- 
istic of  denuded  countries  ...  the  mountain  can  no  longer  supply  the  valley  with  water;, 
Now  is  the  time  of  drought  and  famine." 

France,  through  bitter  experience,  has  learned  the  lesson  of  deforestation 
of  mountains.  Other  countries,  such  as  Palestine,  Assyria,  Arabia,  Greece, 
Tunisia,  Algeria,  Italy,  Spain,  Persia,  Siberia,  Dalnmtia,  all  bear  the  same 
evidence  of  deforestation.  In  1860,  France,  after  terrible  floods  of  1856 
Aat  ravaged  the  valle3rs  of  the  Rhine,  the  Loire,  the  Rhone,  the  Garrone, 
and  the  Sdae  and  caused  the  loss  of  a  great  number  of  lives  and  did  damage 
amounting  to  more  than  f38,600,000,  passed  the  first  law  on  the  reforesta- 
tion of  the  mountains.  Since  then  and  up  to  about  1913,  some  500,000 
acres  have  been  acquired  and  more  than  one-half  of  the  land  has  been 

planted.  Already  163  of  the  mountain  streams  have  been 
Prance  entirely  controlled  and  654  are  beginning  to  show  the  con- 
trolling effects  of  the  forests  upon  their  watersheds.  Thirty- 
Doe  of  the  mountain  streams  now  entirely  controlled  were  considered  hope- 
lessly bad  half  a  century  ago.  Two  principles  underlie  the  control  of  erosion 
in  the  mountains,  first,  to  stop  the  earth  from  moving  as  a  whole,  and,  sec- 
ond, to  cover  it  with  shrubs  and  forests.  A  remarkable  example  of  the 
control  of  a  motmtain  stream,  which  did  a  great  deal  of  damage  from  1832 
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to  1847,  is  found  in  La  GroUaz.  The  reforestation  work  was  started  in 
1880.  Today,  the  stream  is  a  pretty  brook  with  waterfalls  over  artificially 
constructed  cement  dams,  protected  by  a  dense  cover  of  alder,  which  holds 
the  soil  immediately  along  the  brook.  Further  up  from  the  stream,  {nne  has 
)  been  planted  with  the  result  that  this  mountain  stream  today  looks  pretty 

much  like  a  New  England  trout  stream,  bordered  by  trees  50  feet  in  height. 
It  is  expected  that  $50,000,000  will  be  spent  before  the  work  of  reforesting 
the  mountain  slopes  for  protection  is  completed. 

4^    *    * 

Three-fourths  of  the  forests  of  Switzerland  are  regarded  at  the  present 
time  as  protection  forests ;  that  is,  they  are  located  in  the  basins  of  torrents, 
where  they  serve  to  lessen  the  harmful  effects  of  run-off,  or  they  afford 
protection  against  avalanches  or  against  severe  climatic  conditions.     Since 

the  maintenance  of  such  forests  is  conceded  to  be  essen- 
SwitZerldnd      tial  to  the  general  welfare,  federal  laws  have  been  in 

force  since  1876  which  forbid  cutting  except  with  the 
consent  of  the  forest  administration,  and  as  a  rule  clean  felling  is  forbidden 
altogether.  The  effect  of  these  provisions  has  been  very  satisfactory,  the 
area  of  protection  forests  has  been  maintained  and  increased,  and  the  people 
have  in  general  been  well  disposed  toward  the  matter;  so  much  so  that  in 
1897  a  popular  vote  extended  the  application  of  the  idea  of  ^'protection 
forests''  to  include  not  only  the  Alps,  but  also  the  Jura  and  some  portions 

of  the  plateau  r^on. 

*  *     4^ 

In  Austria,  before  the  war,  a  law  for  reforesting  mountain  slopes 
based  on  that  of  France  was  passed  in  1884  to  control  mountain  streams. 

This  law  carried  an  annual  appropriation  of  $100,000.  For 
AustricL      the  r^ulation  of  the  lower  portions  of  the  rivers,  $1,350,000 

was  appropriated  at  the  same  time,  and  of  this  sum  $400,000 
has  been  expended  on  reforestation. 

*  *    * 

In  Russia,  before  the  war,  over  100,000,000  acres  of   for- 
Bjussict       ests  have  been  classed  as  protection  forests,  or  forests  whidi 
are  indispensable  to  control  of  stream  flow. 
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Japan 


Japan  has  close  to  2,000,000  acres  of  forests  specifically  desig- 
nated to  prevent  denudation  of  soil  and  occurrence  of  floods, 
embracing  some  353,000  separate  forest  areas. 

*      4t      * 


The  disastrous  effects  of  deforestation  of  the  mountains  in  Italy — a  coun- 
try of  mountains — are  particularly  striking.  Small  streams  in  the  Alps,  the 
Apennines,  the  Abruzzi  mountains  and  also  the  mountains  of  Sicily  and 
Sardinia,  swelled  by  rain  and  the  thawing  of  snow  into  turbulent  torrents 
and  no  longer  restrained  by  forest  v^^etation,  rush  down  with  tremendous 
force  and  cover  agricultural  land  with  sand  and  stones,  causing  the 
Italy  owner  enormous  and  very  often  irreparable  loss.  In  1877,  the 
first  law  for  maintaining  protection  forests  was  passed.  It  was  not, 
liowever,  until  the  passage  of  a  new  law  in  1910  that  made  obligatory  upon 
communities  and  private  owners  reforestation  of  denuded  areas  in  the  moun- 
tains that  rapid  progress  was  made.  To  carry  out  the  provisions  of  the  1910 
bw,  the  govenmient  appropriated  for  the  first  five  years  about  $8,000,000. 
A  large  part  of  this  expenditure  is  for  the  purchase  by  the  government  of 
forests  in  the  mountains,  as  well  as  of  areas  in  need  of  reforestation. 

*    *    * 

In  Spain  in  1908  a  law  was  passed  for  the  conservation  of  forests  situ- 
ated in  flood  areas  and  in  other  places  where  the  permanence  of 
Spain      the  forest  is  essential  as  a  preventive  against  erosion  and  rapid 
surface  nm-off . 


Can  the   United  States  learn  nothing  from  these  painful  expe^ 
fiences  of  the  older  countries? 


FOREST  AND  STREAM  FLOW 


By  JOSEPH  S.  ILLICK,  State  Forester  of  Pennsylvania, 
I  and  E.  F.  BROUSE 

/ 
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H  SERIOUS  drought  was  general  throughout  Pennsylvania  during  the 
late  summer  and  fall  of  1922.  It  prompted  the  Department  of 
Forestry  to  make  a  survey  of  the  situation  to  determine  practical  and  effec- 
tive measures  for  future  relief  work.  The  result  of  the  investigation,  as 
stated  in  the  following  paragraphs,  indicates  the  value  of  the  forest  in  pre- 
serving water  and  in  affecting  stream  flow. 

These  facts  are  worthy  of  consideration  by  any  student  of  methods  to 
prevent  floods. 

An  official  of  a  water  company  stated  that  during  previous  droughts  ol 
the  last  twenty-five  years  there  was  at  least  three  times  as  much  water  ii 
the  reservoirs  as  during  the  drought  of  1922.  All  the  factors  influencin| 
water  production  appear  to  be  similar  to  those  of  former  years  except  thai 
a  more  incomplete  and  inferior  forest  growth  now  covers  the  watersheds 
i  Lumbering  operations  have  cut  off  all  the  large  timber 

Forests  ^^^    forest   fires   have   repeatedly   burned   over   the  hill 

dnYixemm  ^*^^  ^^^  consumed  what  the  lumbermen  left  and  mos 
^      .  of  the  young  growth  that  followed  the  lumbering  opera 

Spnngs         tions. 

Twenty  years  ago  a  total  of  250,000  gallons  of  watc 
flowed  from  a  spring  near  Ashland.  During  the  drought  50,000  gallons  flowa 
from  it,  that  is,  only  one-fifth  as  much  as  twenty  years  ago.  Twenty  year 
ago,  when  considerable  timber  was  left,  there  were  seventeen  springs  f eedioj 
the  reservoir.  Now  only  seven  of  these  springs  are  flowing  and  seven 
of  these  are  very  low.  During  these  two  decades  all  the  timber  has  beei 
cut,  and  forest  fires  have  repeatedly  burned  over  the  land.  A  spring  knowi 
by  many  inhabitants  not  to  have  been  dry  in  the  last  thirty-seven  year 
stopped  during  the  drought  of  1922.  It  is  the  belief  of  those  who  knoi 
the  region  best  that  this  is  the  first  time  that  it  ever  ceased  flowing. 

Figures  show  that  the  water  level  in  the  largest  industrial  reservoi 
(Queenahoning  Dam  of  Cambria  Steel  O).)  in  the  state  was  very  low  ii 
1922.  The  drainage  basin  covers  an  area  of  59,000  acres.  About  fi^ 
eighths  of  the  drainage  basin  consists  of  farm  and  waste  land.  The  fore^ 
growth  on  the  remaining  three-eighths  is  rather  complete  and  satisfactofy 
The  average  age  of  the  forest  trees,  which  are  chiefly  hardwoods,  is  thii^ 
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years.    The  normal  intake  of  the  reservoir  is  seventeen  times  greater  than 
the  intake  during  the  1922  drought. 

Of  nine  large  water  companies  in  the  anthracite  coal  region,  three  had 
no  reserve  supply  for  household  use  or  fire  protection  during  the  drought  of 
1922,  three  had  a  very  small  reserve  supply,  and  three  had  an  almost  normal 
supply.  It  is  a  significant  fact  that  the  last  three  had  drainage  basins  that 
were  well  covered  vrith  a  forest  growth,  while  the  watersheds  of  the  other 
six  were  covered  with  a  poor  and  broken  forest  growth  that  had  been  re- 
peatedly burned  over  by  forest  fires. 

In  all  instances  where  the  water  became  extremely  low,  it  was  unfit  for 
hmnan  consumption  without  being  boiled,  and  did  enormous  damage  to 
industrial  plants  because  of  its  high  add  content.  The  people  and  industries 
were  not  the  only  sufferers  from  the  poor  quality  of  the  water,  for  fish  and 
other  animal  life  also  suffered  greatly.  The  smaller  credcs  and  rivers  were 
contaminated  to  such  an  extent  that  fish  were  killed  by  the  thousands. 

The  actual  cost  of  the  drought  is  very  hard  to  estimate.  Few  industries 
operating  in  the  regions  where  the  drought  was  most  severe  escaped  from 

its  evil  effects.  Coal  production  was  reduced  in  both  the 
anthracite  and  bituminous  r^ons.  Water  had  to  be  hauled 
in  tank  cars  for  many  collieries.  This  was  the  only  way  to 
avoid  a  shutdown.  In  some  regions  it  was  also  necessary 
to  haul  water  for  the  operation  of  railroad  engines. 
'  The  municipal  water  company  of  Altoona,  in  addition  to 

its  own  consumption  of  4,250,000  gallons,  supplied  daily  3,500,000  gallons 
^to  a  railroad  company  and  500,000  gallons  to  another  water  company.  This 
kConsumption  is  nearly  twice  greater  than  normal.  On  January  1,  1923,  there 
[Was  a  four-month  supply  on  hand  at  the  present  rate  of  intake  and  output. 
\The  drainage  basin  extends  over  an  area  of  about  5,000  acres  and  is  covered 
J  a  good  forest  growth,  consisting  chiefly  of  mixed  hardwoods,  and  conifers 
an  average  of  about  thirty  years.    This  basin  has  not  been  burned 
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^over  in  recent  years,  and  shows  clearly  and  convincingly  that  a  good  forest 
I^Dover  on  a  watershed  is  of  great  value. 

^  The  Girard  Water  Company  of  Pottsville  has  done  much  forest  preserva- 
tion, forest  fire  prevention  and  forest  tree  planting  work  on  their  drainage 
I  basins.  It  was  in  a  position  during  the  drought  of  1922  to  supply  water  to 
imany  industries  of  the  Anthracite  R^on.  Seventeen  collieries,  in  addition 
p>  many  r^;ular  consumers,  were  able  to  operate  solely  because  of  the  water 
fffxpply  obtained  from  this  company.  While  their  storage  capacity  is  no 
|;reater  than  that  of  some  other  water  companies,  they  had  the  supply  avail- 
^le  because  their  watersheds  are  heavily  forested  and  well  protected.  A 
good  water  run-off  was  in  evidence  at  all  times. 
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It  IS  conceded  that  reforestation  saved  the  city  of  York  from  shortage 
during  the  drought  of  1922.  Mr.  Edgar  Kable,  Superintendent  of  the  York 
Water  Company,  writes  that:  "By  reason  of  reforestation  it  has  been 
estimated  that  the  flow  of  springs  has  increased  approximately  50  per  cent, 
and  undoubtedly  tided  over  the  dry  weather  season ;  whereas  without  this 
development  there  might  have  been  considerable  and  undoubtedly  a 
restricted  use  of  the  public  water  supply.** 

The  drought  was  very  severe  in  the  coal  regions,  both  the  anthracite 
and  the  bituminous,  where  forest  devastation  is  more  extensive  and  more 
complete  than  in  any  other  major  regions  of  the  state.  In  both  of  the  coal 
regions  forest  fires  are  more  numerous  and  more  severe  than  in  any  part  of 
the  state.    During  1922  the  area  burned  per  fire  in  the  coal  region  was  12 

times  greater  than  in  the  remainder  of  the  state.    For  every 

j^        *  forest  fire  that  occurred  on  the  13,024,399  acres  of  forest 

^  land  in  the  state  one  fire  occurred  on  2,494,172  acres  of 

ana  rorest     forest  land  in  the  coal  region.    The  average  population  per 

Cover  square  mile  in  the  coal  region  is  277,  while  the  average  for 

the  state  is  194.  This  would  account  for  an  increased  demand 
for  water  which  is  offset  to  some  extent  by  the  fact  that  a  proportion- 
ately larger  area  of  land  surface  in  the  coal  regions  is  devoted  to  water- 
sheds than  in  other  sections  of  the  state. 

That  the  drought  was  most  severe  in  the  coal  r^ons  cannot  be  attributed 
to  a  smaller  rainfall,  for  figures  show  that  the  precipitation  was  lower  in 
many  places  outside  of  the  coal  regions.  The  causes  given  generally 
for  the  water  shortage  are  the  extreme  light  rainfall  and  inadequate  storage 
capacity  of  reservoirs.  Both  unquestionably  affect  the  amount  of  water 
available,  but  water  for  human  consumption  and  industrial  uses  should  be 
stored  or  reserved  in  a  different  way  than  merely  holding  it  in  dams  that 
blockade  streams  and  brooks.  The  entire  basin  should  be  covered  mth  a 
forest  growth  that  will  make  it  a  retaining  reservoir.  This  is  the  ideal  way 
to  build  up  a  reserve  water  supply,  and  will  be  effective  during  the  periods 
of  severe  drought. 


USE  COMMON  SENSE 

By  Col.  W.  B.  GREELEY 

I  Chief  of  the  U.  S.  Forest  Service 

i^^HE  Mississippi  basin  contains  about  89,000,000  acres  of  forested  or 
'  ^^  denuded  land  which  has  little  or  no  utility  except  in  growing  timber. 
No  one  can  assert  that  the  condition  of  this  vast  land  surface,  or  the  d^^ree 
of  care  or  of  n^lect  it  receives,  has  no  bearing  upon  the  flow  of  the  Missis- 
sippi River. 

Any  benefits  derived  from  reforestation  cannot  be  secured  overnight. 
They  will  come  about  only  through  a  long  space  of  time.  Hence  forests 
cannot  be  substituted  for  the  engineering  structures  upon  which  our  main 
reliance  must  be  placed  for  controlling  heavy  flood  discharges.  They  can 
supplement  dams  or  levees  but  cannot  take  their  place. 

The  mat  of  litter  found  under  thrifty,  unbumed  forests  acts  Uke  a  sponge, 
land  the  water-absorbing  capacity  of  the  soil  itself  is  greatly  increased  by 
(he  constant  accretions  of  decaying  humus. 

Every  forest  fire  in  the  Mississippi  basin  tends,  sooner  or  later,  to  aug- 
jjncnt  flood  conditions.  Every  abandoned  or  n^lected  piece  of  poor  hillside 
farai  land  has  the  same  tendency.  Destructive  lumbering  and  overgrazing, 
which  leave  naked  soil  behind  them,  are  sure  to  contribute,  at  one  time  or 
another,  to  some  flood  crest. 

Behind  and  supplementing  the  levees  or  other  structures  that  must  be 
Imilt,  we  get  back  to  the  land.  And  we  should  not  fail  to  restore,  as  far  as 
it  may  be  done,  the  natural  storage  and  protection  from  erosion  that  may  be 
derived  from  common  sense  and  practical  wisdom  in  our  everyday  use  of  land. 

STOP  SOIL  WASTAGE 

By  H.  H.  BENNETT 

United  States  Bureau  of  Soils 

HAILURE  to  hold  the  absorptive  surface  soil  of  fields  and  pastures 
against  the  denudation  of  erosion  has  contributed  to  a  much  more  rapid 
femoval  of  the  water  that  falls  upon  these  eroded  lands.  The  mellow  topsoil 
diat  is  gone  was  far  more  retentive  of  moisture  than  the  comparatively  imper- 
vious subsoil  that  sheet  erosion  has  left  behind. 

Failure  to  build  terraces  on  sloping  fields  generally  and  to  plant  grass  and 
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trees  on  the  steeper  lands  highly  susceptible  to  rain  wash,  accounts  for  mudi 
of  the  excess  of  water  now  sweeping  down  the  Mississippi.  If  this  kmd  of 
soil  wastage  on  an  enormous  scale  is  not  stopped,  there  is  little  likelihood  that 
floods  will  be  controlled.  Practically  nothing  is  being  done  about  this  phase 
of  flood  prevention.  There  are  no  hillside  terraces  north  of  the  Arkansas 
River.  Eighteen  inches  of  topsoil  has  been  removed  from  the  youthful  fields 
in  some  parts  of  northeastern  Kansas.  The  entire  topsoil  is  gone  from  hun- 
dreds of  thousands  of  acres  in  western  Virginia,  western  Pennsylvania,  east- 
em  Kentucky  and  southeastern  Ohio.  From  these  lands  rainwater  courses 
much  faster  to  the  Mississippi  than  formerly.  Terraces  and  grass  woodlots, 
forests,  and  other  soil-binding  and  soil-building  crops  will  vastly  improve 
the  flood  situation ;  not  only  will  they  slow  up  the  run-off  of  water,  but  they 
will  save  the  most  valuable  part  of  the  soil  and  will  reduce  the  clogging  of 
streams  which  cuts  down  their  canying  capacity,  and  adds  to  the  flood 
danger. 

FLOOD  CONTROL 

By  WALTER  PARKER 

Economist^  m  the  **  Manufacturers  Record** 

^^JHE  problem  as  a  whole  is  interrelated.  Dry  lands  need  more  water; 
^^  low  lands  need  protection  from  too  much  water.  Upland  farms  need 
the  soil  which  annually  washes  away  from  them. 

The  whole  country  needs  new  forests.  Great  reserves  are  needed  for 
the  preservation  of  wild  life.  Ever3rwhere  something  needs  to  be  done,  and 
the  whole  is  intimately  related  to  the  problem  of  flood  control. 

Those  engineers  who  are  willing  to  discuss  the  matter  at  all  must  first 
state  the  problem  to  be  solved.  The  lowland  engpineer  sees  only  a  great  flood, 
already  formed  in  all  its  might,  and  so  plans  strong  levees  or  levees  and 
spillways. 

The  upland  engineer  sees  water  going  to  waste,  and  so  plans  irrigation 
and  power-development  works.  The  forestry  people  concentrate  their  thought 
on  the  replanting  of  denuded  areas.  Soil  experts  talk  about  putting  a  stop 
to  erosion.  All  of  these  things  are  wholesome,  desirable  and  closely  rdated. 

But  there  is  no  one,  no  bureau,  department  or  commission  in  all  the  gov- 
ernment service  empowered  to  bring  them  all  into  proper  juxtaposition,  to 
plan  comprehensively,  to  tell  the  engineers  what  they  are  to  do,  any  more 
than  there  is  any  machinery  within  the  Federal  Government  empowered  to 
coordinate  the  work  of  the  many  bureaus  which  have  to  do  with  many  now 
isolated  but  closely  related  angles  of  one  big  problem.  Basically,  it  is  simply 
a  matter  of  national  policy  and  national  economics. 


SOME  LEADING  EDITORIALS 


TREES  AND  FLCX)DS 

"Reforestation  of  the  Mississippi  basin  is  well  worth  while  for  its  own 
sake,  even  though  it  should  result  in  preventing  no  drop  of  water  from  flow- 
ing downstream  to  the  danger  line.  The  effects  of  the  appalling  waste  of 
our  native  timber  is  each  year  felt  more  and  more  sharply  in  growing  scarcity 
and  in  rising  prices.  If  we  are  to  maintain  a  native  timber  supply,  there  is 
ooly  one  way  to  do  it,  and  that  is  by  intelligent  reforestation  on  a  large  scale 
and  for  the  long  pull.  Perhaps  the  only  beneficent  effect  traceable  to  the 
recent  floods  is  the  nation-wide  publicity  they  have  given  to  the  need  for 
esctensive  reforestation  in  most  of  the  thirty  states  drained  by  the  Missis- 
lippi  River.  It  is  to  be  hoped  that  each  of  them  will  give  the  matter  thought- 
ful consideration  and  take  such  action  as  will  best  serve  both  ends — the 
^)etter  retention  of  local  rainfall  and  the  upbuilding  of  a  more  adequate 
limber  supply." — Reprinted  by  special  permission  of  the  Saturday  Evening 
fost,  copyright,  1927,  by  the  Curtis  Publishing  Company, 


MORE  TREES-FEWER  FLODDS 

Buffalo  Times  :  Charles  Lathrop  Pack,  president  of  the  American  Tree 
Association,  is  right.  Fundamentally  the  argument  he  advances  is  a  familiar 
ooe— ^e  relationship  between  forests  and  rainfall  is  well  known.  But  the 
reasoning  in  the  premises  has  not  always  been  stated  so  consecutively  and 
dearly  as  he  has  stated  it.  He  has  done  a  substantial  service  in  setting  forth 
diis  matter  so  tersely  and  plainly  that  "he  who  runs  may  read,"  and  he  who 
reads  can  hardly  fail  to  remember. 


TREES  AND  FLCX)DS 

Washington  Times  :  Forests  are  necessary  at  the  headwaters  of  streams. 
The  trees  break  the  force  of  the  raindrops,  and  the  forest  floor,  acting  as  a 
hrge  sponge,  absorbs  rainfall  and  prevents  run-off  and  floods.  Unless  there 
are  forests  at  the  sources  of  streams  and  rivers,  floods  occur.  The  spring 
uprisings  of  the  Mississippi,  Ohio  and  Missouri  Rivers  are  due  largely  to 
flie  lack  of  forests  at  their  headwaters.  In  the  regions  drained  by  these 
streams  the  run-off  water  is  not  absorbed  as  it  should  be. 
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FLOODS  AND  THE  FORESTS 

Philadelphia  Bulletin  :  The  forests  of  the  country  are  great  reservoirs 
that  hold  back  rainfall,  and  let  it  down  to  the  rivers  gradually,  instead  of 
running  off  in  floods.  The  five  great  forest  districts  of  the  United  States 
cover  approximately  thirty-six  per  cent  of  the  total  land  surface.  Lumber- 
men have  taken  tremendous  toll  in  Michigan,  Wisconsin,  Minnesota,  and  the 
long  leaf  southern  pine  region.  Fire  has  worked  havoc.  In  the  semi-arid 
Rocky  Mountain  forest  territory,  fire,  overgrazing  and  overcutting  have 
'\.  removed  and  hampered  forests,  where  they  grow  less  rapidly  owing  to  arid- 

ity. It  is  the  part  of  national  foresight  to  regulate  and  remedy  these  condi- 
tions. Headwater  reservoirs  and  tree  planting  should  go  well  together.  A 
national  policy  to  deal  with  the  Mississippi  will  comprise  both. 


%t 


A  VIVID  LESSON 

Winston-Salem  Journal:  Whether  with  malice  aforethought  or  by 
providential  accident,  the  Mississippi  flood  comes  most  appropriately  to  teadi 
America  the  inexorable  penalty  of  ruthless  deforestation  and  to  suggest  more 
eloquently  than  words  that  we  must  start  a  systematic  reforestation  along 
the  headwaters  of  our  great  rivers. 


A  LESSON  FOR  "FOREST  WEEK^' 

Peoria  Journal  :  There  is  not  the  slightest  doubt  that  forests  absorb  a 
vast  amount  of  rainfall  which  otherwise  would  develop  floods.  The  con^ 
struction  of  levee  districts  also  diminishes  areas  of  absorption.  It  is  quit^ 
possible  that  President  Pack  exaggerates  the  importance  of  deforestation  ii^ 
its  effects  upon  floods  which  were  not  uncommon  in  the  days  when  forests 
were  virgin.  At  the  same  time,  trees  are  national  assets  of  great  value.  To 
assume  the  contrary  is  the  height  of  folly.  j 

We  are  rapidly  reaching  the  point  where  the  exploitation  of  natura^ 
resources  is  becoming  a  matter  of  universal  concern. 


"AFTER  US,  THE  DELUGF' 

Atlanta  Journal:  If  that  knowingest  of  teachers,  Dame  Nature, 
asked  the  cause  of  the  Mississippi  flood  she  would  go  back  for  answer 
forgotten  years  when  men  were  recklessly  cutting  away  forests  from 
headwaters  of  the  royal  river's  tributaries.    She  would  show  how  vast 
umes  of  rain  which  she  intended  to  be  soaked  in  by  her  spongy  woodlanc 
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were  left  to  surge  down  hillsides,  cutting  gulches  as  they  went,  into  streams 
which  broke  from  their  banks  with  the  excessive  inpour.  She  would  trace 
this  ominous  process  along  a  thousand  swelling  creeks,  along  a  hundred  chaf- 
ing rivers,  on  to  the  Missouri,  the  Ohio,  the  Tennessee,  the  Arkansas,  on  to 
the  deluge  of  disaster.  And,  being  given  to  driving  her  lesson  inexorably 
home,  she  would  add  that  after  comes  drought,  because  the  water  which  the 
forests  would  have  served  to  store  up  in  the  earth  for  gradual  distribution 
has  been  spent,  as  it  were,  in  riotous  living. 


MOVING  FOR  FIOOD  PREVENTION 

Christian  Science  Monitor  :  In  the  opinion  of  Charles  Lathrop  Pack, 
president  of  the  American  Tree  Association,  the  people  of  the  United  States 
have,  in  the  present  flood  situation  along  the  Mississippi  River  and  its  tribu- 
taries, an  opportunity  to  learn  a  lesson  which  should  have  been  learned  long 
I  ago.  The  disaster  which  has  resulted  from  somewhat  unusual  conditions  this 
spring  only  emphasizes,  he  declares,  the  lack  of  foresight  which  causes  mil- 
1ms  of  dollars  in  losses  every  year  as  a  result  of  erosion  due  to  the  destruc- 
tion of  forests  which  formerly  impeded  the  rush  of  surplus  waters  in  the 
vast  areas  which  feed  the  Mississippi  and  the  lesser  rivers  which  join  it  in 
its  course.  Mr.  Pack  says  it  is  imperative  that  forests  be  reproduced  at  the 
headwaters  of  streams  in  the  great  area  constituting  the  basin  drained  by 
the  Mississippi,  the  Ohio,  and  the  Missouri  Rivers. 


THE  LESSON  OF  THE  FLOOD 

Brooklyn  Citizen  :  It  has  been  considered  the  height  of  folly  to  "lock 
the  stable  door  after  the  horse  has  been  stolen,''  but  if  more  horses  are  to  be 
kept  in  the  same  stable  it  is  the  part  of  wisdom  to  provide  a  lock,  even  though 
it  may  be  impossible  to  get  back  the  stolen  animal. 

Experts  are  now  urging  that  trees  be  planted  around  the  headwaters  of 
the  Mississippi  River.  To  those  who  may  protest  that  such  action  is  too  late 
to  have  any  effect  upon  the  disastrous  flood,  and  that  it  is  useless  to  lament 
because  reforestation  was  not  put  in  force  years  ago,  it  may  be  replied  that 
there  will  be  other  floods,  some,  perhaps,  just  as  disastrous  or  even  more 
awful  than  the  present  one  if  something  is  not  done  to  prevent. 

It  is  to  be  hoped  that  President  Coolidge  will  heed  the  call  of  these  advo- 
cates of  conservation  and  reforestation,  and  that  Congress  and  the  public 
nay  both  be  enlisted  in  the  practical  effort  to  prevent  or  minimize  future 
0oods. 
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THE  MISSISSIPPI  PROBLEM 

Washington  Post:  The  commission  must  reckon  with  the  growth  of 
conviction  of  well-informed  engineers  that  it  wotdd  be  wiser  to  permit  the 
Mississippi  in  its  periods  of  flood  to  roam  untrammeled  over  lands  not  worth 
protecting.    The  river  is  a  series  of  basins  into  which  excess  water  naturally 
r  flows.    Converted  into  forest  land,  from  three  to  five  million  acres  in  these 

basins  would  net  a  far  higher  return  in  timber  than  is  now  possible  in  crops, 
and  would  serve  at  the  same  time  as  a  relief  area.  This  is  not  a  plea  for 
reforestation  as  a  means  of  flood  control,  but  an  argument  for  enabling 
some  land  subject  to  flood  to  pay  for  itself.  Louisiana  recognizes  the  advan- 
tages of  such  a  policy  by  relieving  timberland  from  the  payment  of  taxes. 


AN  OBJECT  LESSON 

PiTTSBUitGH  Gazette  Times  :  Never  before  has  the  country  had  in  Forest 
Week  such  a  striking  object  lesson  in  support  of  the  principles  and  objects 
of  the  American  Tree  Association  as  is  afforded  by  the  Mississippi  flood. 
The  advocates  of  forest  conservation  and  of  reforestation,  under  the  leader- 
ship of  the  Federal  Government,  are  confident  that  unless  reforestation  at 
the  headwaters  of  the  central  valleys  is  immediately  undertaken  and  prose- 
cuted vigorously  a  Mississippi  flood  in  the  not  remote  future  will  be  far  more 
calamitous  than  that  of  this  spring.  But  flood  prevention  is  not  the  sole 
benefit  to  be  gained  from  forest  preservation  and  reforestation. 
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St.  Paul  News:  Whatever  else  may  be  said  of  it,  the  Mississippi  has 
certainly  dramatized  forestry  week. 

There  is  a  definite  connection  between  its  sudden  rise  and  the  disappear- 
ance of  trees  and  thousands  of  square  miles  of  territory  along  its  banks  and 
tributaries. 

Where  their  watersheds  are  covered  with  forests,  rivers  rise  slowly ; 
because  it  takes  the  rain  a  long  time  to  seep  through  the  moss  and  leaf  mold.  I 
Where  watersheds  are  barren  of  forests,  the  rain  nms  down  over  them  as  it! 
does  over  a  roof.  | 

Forests  not  only  prevent  floods,  but  they  hold  rainwater  in  storage  for 
dry  seasons. 

There  is  more  benefit  in  the  preservation  of  forests  than  arises  from  tk 
supply  of  timber  and  pulpwood  it  insures. 


SOME  FLCXDD  FIGURES 

Number  of  Homes  Flooded 700,000 

Number  of  People  Destitute 600,000 

Towns  Flooded 1,000 

Farm  and  Plantation  Area  Flooded 15,000 

square  miles 

Number  of  Farms  under  Water Hundreds 

of  thousands 

Acres  Planted  after  First  Flood i,zoo,ooo 

Acres  S^vept  Aivay  by  Second  Flood 280,000 

$200,000,000 

to 
$400,000,000 

to  Railroads $15,000,000 

Relief  Funds  Used  by  Red  Cross $16,000,000 

Relief  Funds  Used  by  the  Government $7,000,000 
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FORESTS  AND  WATER  IN  THE  UGHT  OF  SCIENTIHC  INVESTIGATION 


By  Raphael  Zon,  Dir€fctor,  Lake  States  Forest  Sooperiment  Station^  VnUed 

States  Forest  Service 


Object  of  the  Eepost 

Of  all  the  direot  influences  of  the  forest  the  influence  upon  the 
supply  of  water  in  streams  and  upon  the  regularity  of  their  flow 
is  the  most  important  in  human  economy,  x  et  so  many  are  the 
factors  which  play  related  parts  in  this  influence,  so  great  is  the 
difficulty  of  observing  them  with  precision,  and  so  wide  we  range  of 
economic  interests  affected,  that  considerable  divergence  of  opmion 
has  arisen  on  the  subject.  This,  however,  if  prompted  by  a  sincere 
desire  to  reach  the  bottom  of  a  complicated  and  vital  problem,  can 
only  be  productive  of  results  of  the  highest  scientific  value. 

There  is^  perhaps  no  other  problem  facing  the  American  people 
to-day  which  demands  such  care  in  the  scientific  accuracy  of  its 
data  and  conclusions  as  does  the  relation  between  forests  and  water* 
It  is  imperative,  therefore,  that  no  final  conclusions  be  drawn  in 
regard  to  this  relation  until  ample,  reliable,  and  critically  revised 
evidence  upon  which  to  base  them  is  available.  A  national  policy 
which,  though  considering  the  direct  value  of  forests  as  a  source 
of  timber,  rails  to  take  luU  account  also  of  their  influence  upon 
erosion^  the  flow  of  streams,  and  climate,  may  easily  endanger  the 
well-bemg  of  the  whole  people. 

This  paper  aims  to  bring  together  impartially  all  the  well-estab- 
lished scientific  facts  in  regard  to  the  relation  of  forests  to  water 
supply.  Such  a  critical  statement  of  our  present  knowledge  of  this 
subject  should  be  helpful  in  separating  what  is  definitely  known  of 
this  relation  from  that  which  still  needs  to  be  determined. 

Metthods  op  Determining  the  iNrLUENCE  or  Forests  Upon 

Stream  Flow 

The  influence  of  the  forest  on  stream  flow  can  be  determined  in 
two  ways:  (l)By  actual  measurements,  continued  for  sufficient  time, 
of  the  total  discnarge  and  of  the  hi^h  and  low  stages  of  rivers  hav- 
ing drainage  areas  essentially  similar  in  regard  to  precipitation, 
geologic  formation,  topography,  and  soil,  but  differing  in  the  amount 
of  forest  cover,  and  (2)  by  determining,  through  the  measurement 
of  individual  factors,  the  total  amount  of  water  available  for  stream 
flow. 

The  first  method,  since  it  deals  directly  with  the  measurement  of 
water,  may  properly  be  called  the  hydrometric  method;  while  the 
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other,  which  deals  chiefly  with  the  physical  and  mechanical  effects 
of  the  forest  upon  evaporation,  run-off,  etc.,  may  be  termed  the 

? physical  method.  The  first  method  studies  the  final  result  of  all  the 
actors  affecting  stream  flow  as  they  are  shown  in  the  behavior 
of  the  stream.  It  is  the  most  direct,  and  would  be  the  most  practical, 
provided  all  the  conditions  of  the  watersheds  studied,  except  forest 
cover,  were  essentially  similar.  Since,  however,  such  similarity 
between  wastersheds  is  seldom  met  with  in  nature,  this  method,  which 
has  freouently  been  employed  by  engineers,  is  particularly  liable  to 
error.  Further,  the  existing  h^drometrical  data  are  incomplete,  for 
the  hydrographic  method  requires  the  nicest  observations,  extending 
over  a  considerable  period  of  time.  The  defects  of  the  method  in 
this  regard  were  well  brought  out  at  the  International  Milan  Con- 
gress of  Hyrographic  Engineers  of  1905,  as  shown  in  the  summary  of 
the  papers  presented  there. 

The  ideal  application  of  this  method  would  consist  in  comparing 
the  regimen  of  a  stream  flowing  from  a  completely  forested  water- 
shed with  the  regimen  of  the  same  stream  after  its  forest  cover  has 
been  removed.    As  a  control  area  there  ought  to  be  another  water- 
shed, exactly  similar  in  character,  on  which  the  forest  cover  re- 
mains unchanged  while  that  on  the  one  under  experiment  is  being 
removed.    To  make  such  a  comparison  thorough  and  accurate  the 
topography,  geological  formation,  and  character  of  the  soil  of  the 
two    watersheds    should    be    surveyed,    and    each    watershed    then 
equipped,  at  different  elevations,  with  ordinary  and  self-registering 
rain  gauges,  as  well  as  with  instruments  for  measuring  evaporation, 
wind  velocity,  level  of  ground  water,  and  especially  the  flow  of  the 
stream  4uring  different  seasons  of  the  year.    This  would  yield  re- 
liable information  as  to  the  influence  of  forest  upon  stream  flow 
for  regions  having  similar  soil,  climate,  and  character  of  forest. 
Such  experiments,  however,  with  the  exception  of  one  now  being 
conducted  at  Emmenthal,  Switzerland,  by  the  Swiss  experiment 
station,  and  one  at  Wagon  Wheel  Gap,  Colo.,  by  the  Forest  Service, 
in  cooperation  with  the  Weather  Bureau,  have  never  been  made  in 
any  part  of  the  world.    The  most  common  practice,  especially  with 
engineers,  has  been  to  compare  the  nm-off  from  drainage  areas  in 
the  same  general  region,  of  which  one  may  have  more  forest  cover 
than  the  other.    If  the  comparisons  were  based  on  equally  large 
numbers  of  stream  gaugings  and  dependable  meterological  records, 
and  the  drainage  areas  compared  were  similar  in  regard  to  topog- 
raphy and  soil,  the  average  results  might  assume  some  practical 
value.    Unfortunately,  however,  reliable  gaugings  for  a  given  sti*eain 
too  often  can  not  be  supplemented  by  reliable  metermogical  data 
for  the  same  region.    Therefore,  while  there  is  no  end  to  the  material 
gathered  in  this  way,  it  is  often  contradictory  at  best  showing  only- 
tendencies,  and  failing  to  determine  with  any  accuracy  the  nature 
and  extent  of  the  influence  which  the  forest  has  upon  stream  flow. 

The  second  method  analyzes  separately  the  influence  of  the  forest 
upon  each  of  the  different  factors  affecting  stream  flow,  and  the 
final  effect  of  the  forest  upon  stream  flow  is  deduced  from  the  com- 
bined effect  on  all  the  factors.  While  less  direct,  this  method  lends 
itself  more  readily  to  experimentation,  and  has  been  largely  em- 
ployed by  foresters. 
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Sinoe  a  large  amount  of  reliable  data  concerning  the  influence  of 
the  forest  upon  the  amount  of  precipitation  over  forested  and 
onforested  drainage  areas  upon  evaporation,  surface  run-off,  perco- 
lation, etc,  have  roen  obtained  by  this  method,  it  will  be  discussed 
first. 

PAST  I.— EESraXS  BY  THE  PHYSICAL  XETHOD 
FOBESTS  AKD  CuMATE 

The  influence  of  forests  upon  climate  has  been  a  subject  of  inves- 
tigation for  a  long  time,  and  is  not  settled  yet.  Now  and  then  this 
influence  has  been  exaggerated,  thus  leading  to  the  other  extreme  of 
denying  it  entird^.  In  discussing  the  subject,  therefore^  one  has 
to  be  -very  careful  m  selecting  facts  and  in  drawing  conclusions  from 
them. 

The  physical  and  physiological  processes  which  accompany  any 
plant  ^owth  must  necessarily  reduce  the  temperature  of  the  air,  at 
least  during  the  vegetative  period.  First,  because  the  leaves  evapo- 
rate K^ater.  Second,  because  the  heat  of  the  sun  is  consumed  in  this 
evaporation,  and  the  plant  can  not  become  heated  to  the  same  extent 
as,  for  instance,  a  rock  or  soil  without  anv  vegetative  cover.  Simi- 
larly, the  ground  under  plants  can  not  oecome  greatly  heated  on 
account  of  shading.  Third,  the  surface  from  which  heat  radiates  at 
night  is  much  greater  when  vegetation  is  on  the  ground  than  when 
the  ground  is  bare.  The  cooling  effect  on  the  air  dv  crops  has  been 
experimentally  proven.  For  every  pound  of  dry  substance  produced 
it  has  been  found  that  com  evaporates  283  pounds  of  water  and 
turnips  910  pounds. 

Under  gocli  cultivation  an  acre  may  produce  about  7  tons  of  dry 
substance.  If  the  evaporation  of  water  be  only  five  hundred  times 
more  than  the  amount  of  dry  substance  produced,  then  an  acre  will 
evap>orate  during  the  vegetative  period  about  3,500  tons  of  water. 
This  example  shows  the  extent  to  which  ordinary  crops  can  con- 
tribute to  the  moisture  content  of  the  air  and  tne  cooling  which 
accompanies  this  evaporation.  Forests,  being  the  most  highly 
developed  form  of  vegetable  life,  exert  this  influence  in  the  greatest 
d^ree. 

The  first  systematic  observations  upon  the  effect  of  forests  on 
climate  were  made  in  Bavaria.  The  climatic  influences  first  observed 
were  those  which  are  least  changeable  from  year  to  year  and  which 
are  fairly  uniform  over  large  areas,  namely,  the  temperature  and 
humidity  of  the  air,  evaporation,  temperature  of  the  soil,  and  perco- 
lation of  the  water  into  the  ground. 

Teicfeeatuke  of  the  Ant 

Table  1  gives  the  results  of  early  observations  upon  the  tempera- 
ture of  the  air  outside  and  inside  the  forest  earned  on  in  central 
Italy ,^  eastern  France,^  in  the  mountains  of  Alsace,  Bavaria,'  and 
eastern  Prussia.'    The  stations  inside  and  outside  the  forest  were 

»  WoeikoT,  A.  T.     The  climates  of  the  world  (Id  Russian).     St.  PeterabuK,  1884. 

*  Kbernayer,  B.  Die  phyBlkalischen  Blnwlrkung  des  Waldes  aiaf  Lnft  nnd  Boden.  Ber- 
Un,  18T3. 

sMattrichf  A.  Jahreshericbt  uber  due  Beobacht  ungsergebnisae  der  Im  KonUreich 
Preapaen  and  m   den  Reichslanden   elugerlchteten   forstlich-meteorologtschen   StatJonen, 
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scarcely  a  mile  apart.  The  differences  between  the  temperature  of 
the  air  outside  and  inside  the  forest  are  shown  by  plus  and  minus. 
Plus  indicates  that  the  temperature  in  the  forest  is  higher;  minus, 
lower  than  in  the  field. 

Table  1. — Temperature  of  air  in  the  forest  compared  toUh  ifM  fn  the  open 


Central 
Italy 


Eastern 
Franoe 


Mountains 
of  Alsaoe 


Bavaria 


East«ni 


February-April: 

Average  of  daily  maximum 

AverasB  of  dally  minimum 

Mean  temperature 

May-nJuJy: 

Average  of  daily  maximum 

Average  of  daily  minimum 

Mean  temperature 

August-October: 

Average  of  daily  inMrfmnm 

Average  of  daily  minimum 

Mean  temperature 

NovamberJannarr: 

Average  of  daily  maximum 

Average  of  daily  minimun 

Mean  temperature 

Sntireyear: 

Average  of  daily  mazlmom 

Average  of  daily  minimum 

Mean  temperature 


*F. 


-1.44 
+1.44 


-7.88 

+2.88 
-2.16 

-6.48 
+LQ6 
-2.34 


-6l76 
+2.16 
-1.8 

-4.68 
+2.34 
-1.08 

-1.62 

+1.08 

-.18 

-&42 

+1.8 
-.72 


-1.96 

+3.43 

+.72 

-4.50 

+a42 

-.64 

-S.42 

+4.82 

-.36 

+1.62 
+3.06 
+2.34 

-2.26 

+3.6 
+.72 


-a  90 

+.86 
-.M 

-3.06 

+LM 
-1.62 

-&76 
+2L88 
-L44 


+2.16 
+L08 

-2.70 
+1.8 
-.54 


'P. 

-L» 
+.18 
-.54 

-2.A2 

+.» 
-.72 

-2L88 

+.36 

-L36 

-.54 
-.88 

-.36 

-1.8 
+.36 
-.72 


This  table  brings  out  clearly  the  moderating  influence  of  the  forest 
upon  temperature  of  the  air.  In  the  forest  the  maximum  tempera- 
ture is  always  lower,  and  the  minimum  temperature  higher,  than 
^outside.  More  recent  observations  extending  over  long,  periods  in 
France,  Germany,  Austria,  Switzerland,  and  other  countries  have 
confirmed  the  earlier  results. 

The  yearly  mean  temperature  at  equal  elevations  and  in  the  same 
locality  has  invariably  oeen  found  to  be  less  inside  than  outside  a 
forest.  In  a  level  country  this  difference  is  about  0.9^  F.  It  in- 
creases, however,  with  altitude,  and  at  an  elevation  of  about  3,000 
feet  is  1.8°  F. 

The  monthly  mean  temperature  is  less  in  the  forest  than  in  the 
open  for  each  month  of  the  year,  but  the  difference  is  greatest  durinjg 
the  smnmer  months,  when  it  may  reach  3.6°  F.,  whue  in  winter  it 
does  not  often  exceed  0.1°  F. 

The  daily  mean  temperature  shows  the  same  difference,  but  to  a 
greater  degree.  During  the  hottest  days  the  air  inside  the  forest 
was  more  than  5°  F.  cooler  than  that  outside,  while  for  the  coldest 
days  of  the  year  the  difference  was  only  1.8°  F. 

The  temperature  of  the  air  within  tne  forest  is,  therefore,  not  only 
lower,  but  also  subject  to  less  fluctuation  than  in  the  open. 

It  is  in  tropical  and  subtropical  regions  that  the  influence  of  the 
forest  upon  the  temperature  of  the  air  is  probably  greatest.  In 
northern  British  India,  in  latitude  24°-27°  N.,  the  mean  annual  tem- 
perature for  the  year  varies  but  little  with  latitude.  In  winter  the 
rainfall  is  very  scant,  and  in  summer  very  abundant.  Before  the 
rainy  season  the  valleys  of  northern  India  have  a  period  of  extreme 
hot  weather  and  drought.  On  the  whole,  the  temperature  and  the 
dryness  are  moderated  by  proximity  to  the  sea. 
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The  country  along  the  Ganges,  and  in  general  to  the  west  of  the 
lower  extension  of  Brahmaputra,  is  almost  treeless,  while  in  Assam, 
along  the  middle  extension  of  Brahmaputra,  there  are  large  forests. 
A  comparison  of  temperatures  at  these  places,  made  by  Woeikov,* 
and  given  in  Table  2,  shows  clearly  the  influence  of  the  forest  upon 
the  temperature  and  humidity  or  the  air.  Of  the  places  named, 
Brahmaputra  lies  at  24°  N.,  the  others  between  25°  and  27°  N.  The 
arrangement  is  from  west  to  east. 


Table  2.- 


-Difference  in  temperature  and  humidity  between  treeless  and  forested 

regions,  British  India 


Dis- 
tance 
from 
sea 

Mean  temperature 

Abso- 
lute 
maxi- 
mum 
tem- 
pera- 
ture 

Relative  humidity  (per 
cent) 

Looality 

April 

May 

June 

July 

April 

May 

36 
60 

June 

July 

Treeleas  region: 

Irfiifllrnow' _ 

Miles 
536 
367 
267 
168 

MS 
345 

86.18 
86.36 
86.54 
84.28 

77.86 
74.30 

op 

91.94 
91.76 
8&52 
86.18 

7a  62 
77.64 

op 

91.68 
91.04 
8&52 
84.56 

80.42 
82.76 

8&72 
8&46 
84.56 
83.66 

81.86 
83.30 

op 

114.44 
ll&OO 
112.28 
111.38 

95.18 
961 08 

30 
41 

54 
81 

74 

BenareR.  „ 

82 

PntTIM^ 

52 

66 

81 

60 

77 

82 

75 

85 
83 

79 

Forested  region: 

Ooalpara 

84 

m^men 

83 

The  figures  in  the  table  indicate  that  forests  play  a  much  greater 
part  in  moderating  the  temperature  in  the  hot  and  dry  months  of 
April  and  May  than  does  proximity  to  the  sea.  The  same  thing  holds 
for  the  relative  humidity,  especially  in  Sibsagar,  which  is  the  center 
of  the  forested  region.  The  most  striking  influence  of  the  forest  is 
the  lowering  of  the  absolute  temperature  maxima.  Proximity  to  the 
sea  has  but  little  effect  upon  this,  but  as  soon  as  the  forest  region  is 
reached,  the  absolute  maximum  temperature  is  at  once  decreased  by 
about  16°  F.  Especially  striking  is  tne  difference  in  the  average  tem- 
perature in  May  between  Benares  and  Groalpara.  The  distance  be- 
tween the  two  places  is  only  462  miles,  the  latitude  about  the  same, 
and  the  intervening  country  level.  Both  are  at  considerable  dis- 
tances from  the  sea,  yet  the  difference  in  the  average  temperatures 
for  May  is  13°  F.,  or  about  1°  for  every  35  miles.  This  difference 
in  temperature  Woeikov  explains  by  the  presence  of  forest  in  Gk>al- 
para. 

Woeikov  further  cites  observations  in  the  basin  of  the  Amazon 
River,  which  possesses  the  largest  forest  area  in  the  world.  The 
middle  and  upper  extensions  of  the  Amazon  River  are  about  621 
miles  from  the  Atlantic  Ocean  and  are  separated  from  the  Pacific 
Ocean  by  very  high  mountains.  At  such  great  distances  from  the 
ocean,  and  so  close  to  the  equator,  one  would  naturally  expect  to 
find  very  high  temperatures  and  great  dryness.  Yet  there  the  aver- 
age temperature  of  the  warmest  month  and  the  absolute  temperature 
maxima  are  not  greater  than  at  the  sea,  and  even  not  as  high  as  the 
temperatures  often  experienced  in  middle  latitudes.  This  is  shown  in 
Table  3. 


*  Woeikov,  A.  I.     The  climates  of  the  world  (In  Russian).     St.  Petersburg,  1884,  p.  321. 
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-Temperature  and  relative  humiditff  in  Amazon  River  hasin  and  at 

points  on  or  nearer  the  coast 


Looality 


Para 

Manaos 

Iquitos 

Pernambuoo 

San  Antonio  on  the  Madeira. 


Altitade 


Feet 


121 

311 

11 


Latitude 


8 

3H 

8 
0 


Distance 
from 

Atlantic 
Ocean 


MOet 
62 
714 
130 


1,087 


Temperaton 


Mean 


80.6 

78.96 

76.64 

78.36 

7a8 


Average 
for  the 

wannest 
month 


*  F 
81.86 
80.6 
78.36 
80.78 
80.6 


Aboolute 

maxi- 
mnm 


07.26 
00.32 
80.06 


meanrri- 
ativehn- 

midity 


Peretid 


80 
83 
72 


Woeikov  attributes  this  remarkably  moderate  temperature  of  the 
Amazon  Basin  to  the  cooling  effect  of  the  forest,  due  to  the  enormous 
evaporation  of  water  from  the  soil  and  plants  in  the  Tropics.  He 
assumes  that  in  tropical  countries  covered  with  luxuriant  forest 
vegetation  the  rainfall  is  seldom  less  than  about  60  inches  a  year. 
So  thick  usually  is  the  mass  of  decayed  leaf  litter  and  fallen  and 
half-rotted  trees  in  the  forest  that  most  of  the  rainfall  is  absorbed 
by  the  soil,  and  only  a  small  portion  runs  off  from  the  surface.  Even 
allowing  one-third  of  the  annual  precipitation  for  surface  run-off, 
there  is  still  transpired  by  the  plants  and  evaporated  by  the  soil 
a  layer  of  water  about  40  inches  high.  About  36.5  cubic  feet  of  water 
are  given  off  from  every  10.7  square  feet,  and  in  the  evaporation  of 
this  amount  of  water  606,500  calories  oi  heat  are  consumed.  The 
cooling  of  the  air  due  to  this  evaporation  explains  why,  in  the  vast 
tropical  forests,  the  temperature  of  the  air  never  becomes  as  high  as 
it  is  even  in  middle  latitudes. 

The  evaporation  of  water  from  forests  differs  from  evaporation 
from  water  surfaces  in  that,  while  forests  are,  during  the  day, 
continually  using  up  heat  by  converting  it  into  latent  heat  through 
transpiration,  bodies  of  water  are  directlj  heated  by  the  sun's  rays, 
becoming,  as  it  were,  temperature  reservoirs.  Interior  seas  and  lakes 
in  the  Tropics  are  often  heated  considerably  above  82°,  and  even 
86°  F.,  increase  the  temperature  of  the  lower  air  when  it  is  cooler 
than  the  water. 

The  total  area  of  the  leaves  is  so  great  that  at  night  they  cool  off 
quickly.  Wlien  they  have  reached  the  dew-point  temperature,  vapor 
of  the  air  condenses  on  their  surface.  A  part  of  the  water  which  nas 
been  transpired  during  the  day  is  thus  brought  back  to  be  transpired 
again  next  day.  The  forests  may  therefore  be  likened  to  a  self- 
feeding  boiler,  the  water  from  which  is  evaporated  into  the  air  at 
the  expense  of  the  heat  of  the  sun  and  surrounding  air. 


TEMPERATUKE    OF    THE    SOIL 


Forests  influence  the  temperature  of  the  soil  in  almost  the  same 
way  as  they  do  that  of  the  air.  The  differences  in  temperature  out- 
side and  inside  the  forest,  however,  as  a  comparison  of  Tables  3 
and  4  will  show,  are  greatest  in  the  case  of  soil. 
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This  is  readily  explained  by  the  fact  that  the  temperatures  of 
bodies  of  air  near  one  another  tend  to  become  eoualized  by  the  pas- 
sage of  air  currents.  Moreover,  the  surface  ox  the  soil  is  heated 
directly  by  the  sun,  while  the  air  receives  its  heat  chiefly  from  the 
surface  ox  the  soil,  so  that  the  difference  between  the  temperature 
of  the  soil  in  the  forest,  where  the  ground  is  at  least  partially  pro- 
tected from  heat,  and  that  outside  of  the  forest,  wnere  no  such 
protection  exists,  is  especially  pronounced.  This  difference  is  not 
limited  to  the  surface  of  the  soil,  but  is  manifest  at  a  considerable 
depth. 

Table  4. — Difference  in  eoU  temperatures  inside  and  outside  the  forest 


February- 
April 

May-July 

August- 
October 

November- 
January 

Mean  annual 

Atsor- 

tBiOb 

At  a 
depth 
of  35,5 
inches 

Atsur- 

At  a 
depth 
of  35.4 
inches 

At  sur- 
face 

At  a 
depth 
of  36.4 
inches 

Atsnr- 
Ceu» 

At  a 
depth 
of  36.4 
inch^ 

At  sur- 
face 

At  a 
depth 
of  35.4 
inches 

Mountains   of   Al- 
Moe              

•F. 
-1,8 
-3,24 
-2.34 
-2.34 

-H).90 
-1.44 
-1.08 

"*  F. 

-14.04 

-&10 

-8w28 

-7.92 

-5.04 
-7.02 
-7.38 
-6u48 

ia26 
-4.68 
-4.68 
-4.14 

-5.76 
-5.4 
-5.4 
-3.06 

•  F. 

+0-54 

■■+.'64' 
+2.34 

op 

-1.26 
-.18 
-.18 

+1.62 

-6.80 
-3.96 
-8.78 
-2.88 

-2.70 

BaTsria 

-3.96 

Do. 

Eastern  Proasia 

-3.6 
-2.16 

In  winter  soil  temperatures  of  the  forest  and  field  differ  but  little. 
The  temperature  of  the  soil  in  the  forest  is  even  somewhat  higher, 
especially  where  snow  lies  on  the  ground  for  several  months,  when 
the  difference  is  considerable.  In  eastern  Prussia,  for  instance,  it 
amounts  to  almost  3.6°  F.  The  fluctuations  of  soil  temperature  in 
the  forest,  therefore,  are  much  smaller  than  in  the  field.  The  moder- 
ating influence  of  the  forest  upon  the  temperature  of  the  surface  of 
the  soil  becomes  especially  marked  when  the  maximum  and  minimum 
temperatures  for  the  entire  year  are  compared.     (Table  6.) 

Table  5. — Fluctuation  of  soil  temperatures  inside  and  outside  the  forest 


Bavaria  (6  stations) 

Moontains  of  Abaoe 

astern  Prussia  (2  stations) 


Outside  the  forest 


Maxi- 
mum 


84.02 
86.00 
81.68 


Mini- 
mum 


12.92 

23.00 

6.44 


Fluctua- 
tion 


op 

71.'  10 
63.00 
75.24 


Inside  the  forest 


Maxi- 
mum 


71.24 
63.32 
64.58 


Mini- 
mum 


op 

18."  14 
27.68 
16u52 


Fluctua- 
tion 


op 

fiO.  10 
35.64 
48.06 


More  recent  observations  upon  the  temperature  of  the  soil  inside 
and  outside  of  the  forest  yielded  results  very  similar  to  the  earlier 
ones.  These  later  results  show  that  the  forest  soil  is  warmer  in 
winter  by  1.8°  F.  and  cooler  in  summer  by  from  5.4°  to  9°  F.  than 
soil  without  a  forest  cover,  and  that  this  holds  true  for  a  depth  of 
as  much  as  4  feet.  In  the  spring,  and  especially  in  the  summer, 
the  forest  soil  is  cooler  than  that  of  open  land.    In  the  fall  and 
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winter,  however,  it  is  warmer,  but  the  degree  of  difference  is  always 
less  than  in  summer. 

Observations  in  1892  and  1893  at  L'Adlisberg,  near  Ziirich,^  showed 
that  under  the  complete  cover  of  a  young  beech  stand  the  average 
temperature  of  the  soil  from  April  1  to  November  1  was  from  9°  to 
12.6°  F.  lower  than  in  the  open  on  level  ground,  and  from  10.8° 
to  18°  F.  lower  than  on  ground  sloping  toward  the  south,  but  other- 
wise almost  identical.  On  August  24,  1894,  the  sdil  on  an  open 
southerly  slope  attained  a  temperature  of  91.4°  F.  Under  the  forest, 
close  by  on  the  same  slope,  the  temperature  was  only  63.3°  F.  A 
cover  of  young  beeches  thus  produced  a  soil  temperature  lower  by 
about  28.1°  F.  The  temperatures  were  taken  at  a  depth  of  2  inches; 
at  the  surface  the  difference  was  still  greater. 

The  influence  which  forest  cover  has  upon  the  freezing  of  the 
ground  was  well  brought  out  by  21  years'  observation  in  Germany,' 
as  shown  in  Table  6. 

Table  ^.-^Freezing  of  soU  inside  and  outside  the  forest 


stations 


Haguenaa  (Alsaoe). 


Eberswalde  (near  Ber- 
lin). 
Neunath  (Lorraine)... 
Melkerei  (Alsaoe) 


Altitude,  nature  of  soil,  and  oom- 
position  of  for^t 


Rhine  Vallev,  492  feet;  gravelly  sand 

mixed  with  humus;  Scotch  pine. 
160  feet;  sandy  soil  mixed  with  hu* 

mus;  Scotch  pine. 

Plateau,  164  feet;  lime  rock:  beech 

Moderate  southeast  slope,  3.114  feet 

(167  feet  below  summit  of  slope); 

decomposed  granite;  beech  and  flr. 


Depth  to  which 
soil  freeces 

Differ- 

Outside 

the 

forest 

Within 

the 

forest 

ence 

Inches 
19.7 

Inches 
8.3 

11.4 

27.6 

18.5 

9.1 

8.7 
17.7 

5.9 
13.0 

Z8 
4.7 

Depth  of 
frost  in 
forest  soD 
in  per 
cent  of 
depth  ia 
the  open 


Per  cent 
*1 

67 

68 
73 


Thus,  the  soil  under  the  forest  may  remain  soft  when  the  ground 
in  the  open  is  frozen  hard  to  some  depth.  If  it  does  freeze  it  is  to  a 
depth  01  from  one-half  to  less  than  three-fourths  that  in  the  open. 


RELATIVE  HUMIDITY 


In  the  summer  the  relative  humidity  of  the  air  is  higher  in  the 
forest  than  in  the  open;  first,  because  the  transpiration  of  water  by 
the  leaves  appreciaoly  increases  the  moisture  content  of  the  air 
within  or  near  the  forest ;  and,  second,  because  the  temperature  of  the 
air  in  the  forest  is  lower,  and  therefore  nearer  its  saturation  point 
This  difference  is  usually  between  4  and  10  per  cent,  but  in  some 
places  may  be  as  much  as  12  per  cent.  In  regions  of  heavy  snow 
there  is  practically  no  difference  in  the  relative  humidity  durmg  the 
spring,  when  the  snow  melts.  Table  7  shows  the  difference  between 
the  relative  humidity  of  the  air  outside  and  inside  the  forest  for 
different  months  of  the  year. 


■  Biihier.  A.  Bcobachtungen  an  den  forstlich-meteorolOKischi'n  Statlonen,  1892,  1893. 
(Mitteilun^(>n  der  Schweizerischen  Central anstalt  fflr  das  forstlicbe  Versuchswesen,  1896, 
vol.  4,  pp.  34.  94.) 

«  Schubert,  J.  Der  JHhrllche  Gang  der  Luf  t-  und  Boden-Temperature  Im  Freien  und  In 
Waldungen.     Berlin,  1000. 
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Table  7. — Relative  humidity  inside  and  outside  the  forest 
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Februarys 
April 

May-July 

August- 
October 

November- 
January 

Entire  year 

Outside 

the 

forest 

Inside 

the 

forest 

Outside 

the 

forest 

Inside 

the 

forest 

75 
80 
(» 

Outside 

the 

forest 

Inside 

the 

forest 

Outside 

the 

forest 

Inside 

the 

forest 

Outside 

the 

forest 

Inside 

the 

forest 

MooDtaios  of  Alsaoe. 
Bavtfia 

80 
80 
84 

85 
84 
85 

68 
70 
04 

78 
78 
76 

84 
85 
81 

86 
87 
90 

80 

go 

92 

77 
79 
78 

84 
85 

Eastern  Prussia 

82 

PRECIPITATION 

The  water  which  reaches  the  ground  and  becomes  available  for 
vegetation  and  stream  flow  comes  from  two  chief  sources — ^first,  rain, 
snow,  hail,  etc.,  which  form  in  the  upper  strata  of  the  air;  and,  sec- 
ond, dew,  hoarfrost,  and  similar  condensations  of  the  air  moisture 
which  form  on  the  surfaces  of  foliage,  branches,  and  trunks,  and 
also  on  the  surface  and  in  the  interior  of  the  soil  when  these  are 
colder  than  the  surrounding  air. 

EFFECT  UPON  LOCAL  PRECIPITATION 

Observations  upon  the  influence  of  forests  on  local  precipitations 
began  as  early  as  the  middle  of  the  last  century,  but  systematic  obser- 
vations did  not  start  until  the  second  half  of  the  sixties  (Bavaria, 
France,  and  Switzerland),  and  in  many  places  are  still  being  carried 
on.  In  a  few  cases  these  observations  do  not  show  any  essential 
difference  in  the  amount  of  precipitation  over  forest  and  over  open 
fields.  Most  of  them,  however,  demonstrate  beyond  doubt  that  the 
amount  of  precipitation  over  forests  ^  is  greater. 

This  excess  oi  precipitation  over  forested  areas  varies  from  a  frac- 
tion of  1  per  cent  to  25  per  cent.  Such  wide  variation  is  due  partly 
to  differences  of  geographic  situation,  altitude,  character  of  the  for- 
est, etc.  At  the  forest  experiment  station  at  Nancy,  33  years'  ob- 
servations show  an  average  excess  of  precipitation  on  forested  areas 
of  23  per  cent,  while  Ebermayer  in  Germany,  Bouvard  at  Moumal, 

*  Blodfcet,  Lorln.  Climntalogy  of  the  United  States.  Phila..  1857 ;  Lorens-Llburnau, 
Jo8ef  Roman  yon.  Resultate  fontlich-motooroloelscher  Beobachtungcn  iDHbeondere  In 
den  Jahren  1885-1887,  pt  1-2.     Weiu,  1890-1892.     (Mittbelluogen  aus  dem  foratUchen 

Temichaweflen  Oaterreichs,  Heft.  12-13)  ;  Btihler,  A.  BcobQChtunRen  an  don  forstUch- 
metrorologlsctaen  Statlonen  Adlisberg,  etc..  1889-1897.  ( Schweizeriscbe  Centralanstalt 
rar  das  fontliche  Versucbsweaen.  MUtheilungen,  1891-1898.  v.  1,  pp.  201-282 ;  ▼.  2.  pp. 
6M26;  V.  4,  pp.  34-173;  v.  5,  22-190;  v.  6,  pp.  18-28)  ;  Bllhler.  A.  Die  Nlederschli&e 
im  Walde.  (Schwelierisctae  Centralanstalt  fflr  das  forstliche  Versuchswesen.  Mltthell- 
ongen,  1892,  y.  2  pp.  127-160)  ;  Hamberg.  H.  E.  De  Flnfluence  des  forets  sur  le  cllmat 
de  la  SnMe*  pt.  4-5.  Stockholm,  1806 :  Blanford,  H.  F.  Influence  of  the  Indian  forests 
on  the  rainfall.  (Asiatic  society  of  Bengal.  Journal,  pt.  2,  1887,  y.  56,  pp.  1-15)  ; 
Studnifka,  F.  J.  Orandzllge  der  Hyetographie  des  Kftnigreichs  B8hmen.  (Archly  fllr 
oatarwlssenschaftlicbe  Landesdurchforschungen  von  Bfihmon,  1887,  y.  6.  No.  3)  :  Frltsch, 
Karl.  Zor  Frage  ilber  den  E1nflu.ss  des  Waldes  auf  den  Reeen.  (Zeitschrift  der  Ooster- 
retchiscben  Oesellschaft  fflr  Meteorologic.  1867.  y.  2,  pp.  2.S0-2S5)  ;  Krutzch,  H.  Ueber 
den  Rlnflass  der  Waldnngen  auf  die  Regenverhfiltnisse  der  gemltssljrten  Zone.  (Tharander 
fontllches  Jahrbucb.  1856.  y.  11.  pp.  123-141)  ;  Fautrat,  L.  Observations  met<k)rologlque8 
faites  de  1874  k  1878.  Paris,  1878 ;  Ebermayer,  B.  W.  TTntersuchungs-Ergebnlsse  iiber 
die  Menge  nnd  Verthellung  der  Niederschliige  in  den  waidern.  (Forstllch-naturwlHsen- 
ichaftllche  Zeitschrift,  1897,  y.  6,  pp.  283-301);  Mtittrirh.  A.  Berlcht  fiber  die  TTnter- 
luchnng  der  Elnwirkung  des  Waldes  auf  die  Menge  der  Niederschliige.  Neudamm,  1903 : 
Hann,  Julius.  Wald  nnd  Regen.  (Zeitschrift  der  Oesterrelchischen  Qe.sellschaft  fQr 
Meteorologle,  1867,  v.  2,  pp.  129-136)  ;  Kope«ky.  Richard.  Wald  und  Niederschiage. 
(Centralblatt  fQr  das  gcsamte  Forstwespn.  May,  1899.  v.  25.  pp.  19,''>-213,  243-253)  ; 
Zteber.  Gnstav.  Ueber  den  Causalnezus  von  Wald  und  Regen.  (Oesterreichische  Vlertel- 
JKbresscbrift  fOr  Forstwesen,  1890,  v.  40,  pp.  103-108)  ;  and  others  in  Russian. 
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and  Blandford  in  India  compute  it  as  being  12  per  cent.  Some 
meteorologists  are  inclined  to  ascribe  the  diflFerence  in  the  amount  of 
precipitation  over  forests  and  open  fields  to  the  imperfection  of  the 
rain  gauges.  Hellman's  *  experiments,  for  instance,  showed  that  the 
ordinary  rain  gauge  in  a  wind  of  medium  velocity  registers  19  per 
cent  less  of  precipitation  than  actually  falls.  It  is  possible  that  rain 
gauges  in  the  forest,  being  protected  from  wind,  will  catch  more 
rain  and  therefore  show  a  greater  amount  of  precipitation  than  when 
placed  in  the  open.  That  the  greater  amount  of  precipitation  over 
forest  areas  as  compared  with  open  fields  can  not,  however,  be 
ascribed  entirely  to  this,  has  been  clearly  brought  out  by  Muttrich, 
who,  during  four  years  of  careful  observation  with  Hellman's  im- 
proved rain  gauges,  found  that  the  difference  of  precipitation  in  the 
forest  and  outside  the  forest  still  amounted  to  6  per  cent. 

French  observers  are  practically  unanimous  in  recording  a  larger 
amount  of  precipitation  over  forests  than  over  fields.  This  conclu- 
sion is  the  result  of  experiments  carried  on  at  the  forest  school  at 
Nancy,  in  the  forests  or  Haye,  by  Fautrat  in  the  forest  of  Halatte 
(Oise),  and  by  de  Pons  in  the  lorest  of  Troncais  (Allier).  Most 
of  those  carried  on  in  Germany,  Austria,  Russia,  and  India  have 
forced  similar  conclusions. 

Regular  observations  taken  at  Nancy  for  33  years  since  1866,  at 
stations  inside,  on  the  edge  of,  and  outside  the  forest,  show  that, 
without  exception,  more  rain  has  fallen  inside  than  outside  the  for- 
est, and  that  during  8  or  10  years  more  rain  fell  on  the  edge  of  the 
forest  than  outside.  If  the  amount  of  the  rainfall  at  the  center  of 
the  forest  be  designated  as  100,  then  the  amount  of  rainfall  at  the 
edge  of  the  forest  would  be  represented  by  93.9  and  the  rainfall  out- 
side the  forest  by  76.7. 

The  difficulty  of  bringing  out  clearly  the  influence  which  forests 
have  upon  precipitation  results  from  the  fact  that  the  bulk  of  the 
forests  are  in  the  mountains.  Altitude,  as  is  well  known,  has  a  defi- 
nite relation  to  the  amount  of  precipitation,  and  unless  this  influence 
is  eliminated  that  of  the  forest  can  not  be  clearly  determined.  To 
neutralize  this  altitudinal  influence  Prof.  R.  Weber®  has  grouped 
fTable  8)  precipitation  data  obtained  during  a  period  of  10  years 
(1876-1885)  at  Prussian  forest  stations  situated  at  different  altitudes, 
together  with  average  figures  obtained  by  Dr.  van  Bebber  ^®  from  192 
ordinary  weather  stations  within  the  respective  regions  at  corre- 
sponding altitudes  but  outside  the  forest. 

Table  8. — Precipitation  withky  and  outside  of  the  forest  at  different  olHtudeB 


Altitude  (feet) 

3-300 

Inches 
25.9 
25.5 

330-660 

080-1,300 

1,970-2,300 

2,300-2.000 

3.000-3,250 

StAtions  in  the  forest  (R.  Weber) 

Inches 
2&2 
22.9 

Inches 
29.4 
27.4 

Inches 
42.9 
36.0 

IntAes 

65.5 
38.6 

Inches 
00.9 

Ordinary  stations  (Dr.  van  Bebber) 

37.9 

Difference 

.4 
1.26 

3.3 
14.2 

2.0 
7.3 

6.9 
19.0 

16.9 
43.7 

310 

Per  cent 

812 

•  Hellman,  G.  Resultate  des  Regenmessungs-Versuchsfeldes  bel  Berlin,  1855  bis  1891. 
(Meteorolo^sche  Zeitschrift,   1892,  v.  9,  pp.  173-181.) 

•Wober.  R.  Die  Aufgaben  dor  Forswirtschaft  (in  Lorey*8  Handbuch  der  For8twl88«B- 
schaft,   1903,  v.   1,   pp.   1-102). 

^Bebber,  J.  van.     Die  Regenverhaitnisse  Deutschlands.     Maocben,  1877. 
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This  table  shows  that,  while  the  rainfall  at  the  forest  stations 
situated  in  the  plains  oi  north  Germany  exceeds  the  average  for 
such  lands  by  only  0.4  of  an  inch,  or  1.25  per  cent,  the  excess  at 
moderate  altitudes  of  from  328  to  656  feet  amounts  to  14.2  per  cent. 
At  elevations  between  1,970  and  2,300  feet  the  difference  is  increased 
to  19  per  cent,  between  2,300  and  2,600  feet  to  43.7  per  cent,  and 
between  3,000  and  3,250  feet  to  84.2  per  cent.  These  figures  seem  to 
show  that  the  influence  of  the  forest  upon  precipitation  increases  with 
the  increase  in  altitude.  Therefore,  while  it  is  true  that  mountains 
affect  precipitation,  wooded  mountains  affect  it  to  a  still  greater 
degree.  On  the  other  hand,  it  is  not  true,  as  it  was  for  many  years 
conunonly  believed  to  be,  that  the  rainfall  chart  is  practically 
identical  with  the  contour  chart.  In  reality  the  matter  is  not  so 
simple. 

Angot,  in  his  "  Regime  des  pluies  de  la  peninsule  iberique,"  pub- 
lished in  the  Annales  du  Bureau  Meteorologique  de  France,  1893, 
brings  out  most  strikingly  the  fact  that  denuded  mountains  do  not 
always  cause  moisture-laden  winds  to  precipitate  their  moisture.  An 
examination  of  the  monthly  and  annual  mean  precipitation  during 
the  months  of  June,  July,  and  August  shows  it  to  have  an  entirely 
different  character  from  that  during  the  preceding  months.  In  June 
the  fall  is  from  1  to  2  inches  in  the  northern  part  of  the  peninsula 
and  less  than  1  inch  in  the  southern  part.  In  July  and  August  only 
from  four-tenths  to  1  inch  falls  in  the  north  and  less  than  four-tenths 
of  an  inch  in  the  south.  "  These  three  months,  therefore,  are  the 
driest  months,  yet,"  says  Angot,  "  the  wind  generally  blows  from  the 
sea  during  this  period,  but  owing  to  the  excessive  heat  of  the  soil 
the  moisture-laden  clouds,  on  arriving  inland,  are  further  heated  and 
are  therefore  further  than  ever  removed  from  the  saturation  point. 
In  all  this  mountainous  region,  which  covers  the  Provinces  of  Gra- 
nada, Jeon,  and  Murcia,  in  spite  of  the  proximity  of  the  sea,  in  spite 
of  the  entire  absence  of  mountain  ranges  to  the  west  which  might 
precipitate  the  moisture  before  it  reaches  here,  in  spite  of  the  presence 
within  the  region  of  the  high  peaks,  some  having  an  elevation  of 
from  6,500  to  16,400  feet,  the  ramfall  during  July  and  August  does 
not  exceed  four-tenths  of  an  inch.  It  is  certam  that  if  these  mountain 
ranges,  which  stretch  between  Sierra  Nevada  and  Sierra  Segura, 
were  wooded  instead  of  being  absolutely  bare  and  dry,  the  precipita- 
tion in  the  southeast  of  Spain  would  be  increased,  and  there  would 
be  no  fear  of  the  disastrous  floods  which  at  times  occur  in  the  basin 
of  the  River  Segura.'' 

Wooded  moimtains,  therefore,  increase  precipitation  to  a  much 
greater  degree  than  denuded  mountains.  This  effect  is  especially 
marked  during  summer  months,  and  as  Fautrat's^^  observations 
show,  the  effect  is  greater  over  coniferous  than  over  broadleaf  forests. 
The  greater  effect  of  coniferous  forests  upon  the  amount  of  precipi- 
tation can  not  be  due  to  transpiration,  since  coniferous  forests,  as  is 
well  known,  transpire  less  than  bi'oadleaf  forests.  According  to 
Henry,"  this  greater  concentration  of  vapor  over  coniferous  forests 
must  be  due  to  the  fact  that  the  crowns  of  conifers  intercept  a  greater 

'^  B^Qtrat,  L.    Observations  m^t^orolof^lques  faites  due  1874  k  1878.     Paris,  1878,  p.  21. 
^  Henry,  E.     Sur  le  rOle  de  la  forfit  dans  la  circulation  de  Teau  ft  la  surface  des  conti- 
Bcnts.     Paris,  1902,  p.  14. 
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amount  of  precipitation  and  therefore  return  into  the  atmosphere 
larger  quantities  of  water  than  broad-leafed  trees.  Fautrat's  obser- 
vations in  1876  showed  that  while  the  soil  under  broadleaf  forests 
received  16.7  inches,  the  soil  under  coniferous  forests  received  only 
11  inches.  Therefore  5.7  inches,  or  20,608  cubic  feet  per  acre,  were 
retained  by  the  crowns  of  the  conifers  and  returned  into  the  atmos- 
phere.   Similar  results  were  obtained  by  him  in  1877. 

Dr.  Paul  Schreiber,"  a  noted  meteorologist,  after  working  up 
elaborate  meteorological  data  for  Saxony,  came  to  the  conclusion 
that  in  a  region  completely  covered  with  forests  the  influence  of  the 
forest  in  increasing  precipitation  would  be  equal  to  elevating  the 
region  660  feet.  A  comparison  by  Prof.  K.  Weber  of  the  precipita- 
tion data  for  seven  years  at  the  French  weather  stations  at  Cinq 
Tranchees  and  at  Amance  is  shown  in  Table  9.  The  two  stations 
lie  on  an  oolitic  plateau  near  Nancy  at  an  elevation  of  1,246  feet 
above  the  sea.  That  at  Cinq  Tranchees  is  located  on  a  pasture 
surrounded  by  large  forest  areas,  while  the  one  at  Amance  is  in  a 
region  practically  stripped  of  forest.  The  results  are  given  for  the 
four  seasons  of  the  year. 

Table  9. — Precipitation  over  forest  pasture  and  in  treeless  region^  France 


Spring 

Summer 

FaU 

Winter 

Total 

Cino  Tranchftpss  (fnrp«t  RtAtion)      _•.    __.__ 

Inches 

as 

5.9 

Inches 

7.4 
6.6 

Inches 
7.6 
6.2 

Inches 
8.3 
7.0 

Inches 
29.6 

A manop  (not  in  forp-?t)     ,     - 

25.5 

Difference 

.4 

.0 

1.4 

1.8 

4.1 

The  greater  excess  of  precipitation  over  the  forest  pasture  during 
fall  and  winter  when  the  clouds  are  very  low  is  no  doubt  the  result 
of  condensation  due  chiefly  to  the  mechanical  obstruction  offered  to 
the  moisture-leaden  strata  of  air. 

During  the  four-year  period  from  1874  to  1877,  Fautrat  and  Sar- 
tiaux  conducted  experiments  on  precipitation  in  the  12,500-acre  state 
forest  of  Halatte.  The  experiments  were  carried  on  in  the  space 
above  the  tops  of  trees ;  in  one  case  23  feet  above  a  hardwood  forest, 
and  in  another  10  feet  above  a  coniferous  forest,  with  similar  obser- 
vations in  the  open.    The  observations  yielded  the  following  results: 


Above 
tree  tops 

In  the 

open 

Differ- 
ence 

Broadleaf 

Inches 
25.8 
26.3 

Inches 
24.8 
24.0 

Inches 
1.0 

Coniferous 

2.3 

Dr.  Miittrich  ^*  observed  at  the  meteorological  station  at  Lintzel  iu 
the  Luneburg  heath  the  influence  which  the  planting  of  a  forest  in 
the  open  waste  land  has  upon  the  amount  of  precipitation.    Plant- 

"  Schrelber.  P.  Dte  Elnwlrkuiig  des  Waldes  aiif  Kllma  und  Witterung,  (Tharander 
forfitlichcB  .Tahrbuch.  1899,  v.  49.  pp.  85-204.) 

"  Miittrich,  A.  Ueber  don  EinflusH  des  Waldos  auf  die  Gr5s8e  der  atmospbftrischen 
Nelderschlttge.     Zeltschrift  fUr  das  gesamte  Forstwesen,  1892,  v.  24,  pp.  27-42.) 
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ing  was  began  in  1877.  At  that  time  the  region  was  made  up  of  cul- 
tivated land,  12  per  cent;  heath,  85  per  cent;  and  forest.  3  per 
cent.  After  the  planting  was  finished  the  proportion  oi  forest 
land  had  been  increased  to  80  per  cent,  and  that  of  heath  and 
agricultural  land  reduced  to  10  per  cent  each.  Regular  observations 
on  the  amount  of  precipitation  were  begun  in  18^,  and  the  figures 
for  each  year  thereafter  compared  with  those  for  five  neighboring 
stations  wnere  conditions  had,  of  course,  remained  unchanged.  For  the 
years  1882-1888,  inclusive,  the  precipitation  at  Lintzel,  expressed  in 
per  cent  of  the  average  for  the  five  other  stations,  was  81.8,  86.3,  95.2, 
W.8, 100.6,  103.7,  and  103.9,  respectively.  As  compared  with  that  at 
any  one  of  the  other  stations,  in  fact,  the  precipitation  at  Lintzel 
showed  a  steady  increase  for  the  seven-year  period.  This  demonstra- 
tion of  the  effect  of  forest  cover  upon  local  precipitation  is  particu- 
larly striking. 

A  most  direct  proof,  however,  of  the  effect  of  forests  in  increasing 
local  precipitation  is  afforded  by  observations  following  forest 
planting  in  the  steppes  of  southern  Russia.  Between  1845  and  1863 
over  5,000  acres  of  forest  were  planted  in  an  entirely  open  situation  in 
the  high  steppes  (prairies).  About  1892  two  meteorological  stations 
were  established  tor  determining  in  a  most  accurate  and  thorough 
manner  the  climatic  influence  of  the  forest.  One  station  was  located 
on  the  open  steppe  and  the  other  in  the  forest.  At  the  first  the 
average  annual  precipitation  during  the  period  between  1893  and 
1897  was  found  to  be  17.9  inches,  while  m  the  newly  established 
forest  it  was  22i2  inches,  or  23.9  per  cent  more,  in  spite  of  the  fact 
that  the  station  in  the  open  was  located  somewhat  higher  than  the 
one  in  the  forest.  In  addition,  eight  parallel  observations  on  pre- 
cipitation in  the  open  and  in  the  forest,  carried  on  elsewhere^  showed 
that  the  influence  of  the  forest  upon  the  amount  of  precipitation 
was  greatest  at  the  time  of  heavy  rains,  but  was  also  well  marked 
during  the  dry  periods  of  the  year.  Thus,  while  the  amount  of  pre- 
cipitation at  stations  in  the  open  during  the  sunmier  of  1895  was 
8.3  inches,  that  at  the  forest  stations  was  9.7  inches,  or  16.4  per  cent 
greater.  These  observations  tally  with  similar  ones  taken  in  1894 
and  1895  by  J.  Klingen  in  the  open  steppe  and  in  the  neighboring 
forest  of  Chrinovsky,  in  the  Government  of  Voronej. 


Table  10. — Precipitation  on  the  open  steppe  and  in  pine  and  oak  forest 


In  the  open  steppe 

jaapineiantt 

In  an  oak  forest 

Sxooi  in  pine  forast  over  the  open,  actual 

£xoes  in  pine  forest  orer  tbe  open per  cent 

ExoesB  tan  oak  forest  over  the  open,  actual. 

in  oak  foras4  over  tbe  opaa. per  cent 


Total  for  the  year 


1894 


Ifiehet 
13.9 
19.0 
21.3 

&0 
43.0 

7.4 
58.0 


1806 


Jnchet 

14.1 

10.8 

20.7 

6.7 

4ao 

6.6 
46.0 


Total  for  the  grow- 
ing season 


1894 


Inehe$ 
12.0 
l&O 
13.0 
3.0 
25.0 
1.9 
l&O 


1895 


7.6 

lai 

10.3 
2.5 

32.0 
2.7 

36.0 


The  effect  of  forests  upon  precipitation,  as  shown  from  the  data 
brought  together  by  such  meteorologists  as  Woeikov  and  Blanf ord,  is 
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even  greater  in  tropical  and  subtropical  climates  than  in  temperate 
regions.  Thus,  for  British  India,  Woeikov  shows  that  the  forest 
cover  exerts  a  greater  influence  upon  precipitation  than  does  prox- 
imity to  the  ocean. 

Tablb  11. — PrecipUatUm  in  forested  and  treeless  regions,  British  India 


LooaUty 

Distance 
from  ses 

PredpiUition 

AprU 

May 

Jane 

July 

Treelea  region: 

Lucknow _ 

Mikt 
636 
867 
270 
108 

386 
846 

a3 
.3 
.4 

12 

6.8 

las 

a7 

.6 
1.0 
&0 

1X0 
13.0 

6.0 
6.0 
0.0 
0.6 

26l8 
16.6 

16i6 

BmarM.                         .... 

12.0 

PfttOft 

lao 

BtffiMxiniir                          

Hll 

Forested  region: 

Goalpara... 

10.6 

SlbMgar 

l&O 

H.  F.  Blanford,  meteorologist  to  the  Government  of  British  India, 
regards  Woiekov's  statement  as  too  sweeping,  but  admits  that  the 
forest  is  one  of  the  elements  which  contributes  to  the  amount  of 

Srecipitation  over  Assam  Valley.  He  furnishes  a  very  striking  evi- 
ence  of  the  effect  of  forest  protection  upon  increase  in  precipita- 
tion. In  part  of  the  central  Provinces  of  British  India  a  forest 
area  of  about  600,000  acres  has  been  protected  for  a  number  of  years 
(since  1875)  from  fire.  As  a  result  there  appeared,  under  the  thin 
stands  of  trees,  a  dense  young  growth.  Complete  precipitation 
records  were  kept  at  seven  stations  from  1865  or  1867  up  to  the 
present  time.  A  comparison  between  the  precipitation  before  1875 
and  after  1875  (Table  12)  shows  a  marked  increase  in  the  latter 
period  for  the  same  area.^* 

Table  12. — Precipitation  over  protected  forest  area,  British  India 


Obser- 
vations 
begun 

Mean  annual  predpitatioo 

Weather  stations  within  the  protected  region 

Before 
1875 

After 
1S75 

Differ- 
eooe 

Badnur      — 

1867 
1866 
1866 
1867 
1867 
1866 
1866 

aQ.83 
41.43 
62.07 
63.58 
64.61 
41.85 
51.50 

47.83 
48.48 
64.76 
56.32 
71.65 
64.81 
54.41 

Indut 

+&00 

r^hhindwftTH. . .            --         --    --       -    - 

+7.05 

Seoni    

+2.aB 

Mnndlft  .      ..                     ,_   ._      _-  -_         -              -      ,-  _ 

+2.74 

Burhft                                          r                            

+7.14 

Bilaspur 

+1106 

Raipur.- - 

+181 

Average 

40.37 

65.47 

+6Lao 

Practically  all  observations,  then,  tend  to  show  that  there  is  an 
increase  in  the  total  amount  of  precipitation  over  wooded  areas  as 
compared  with  that  over  barren  or  deforested  ones.  One  reason  for 
this  is  undoubtedly  the  tendency  of  moisture-bearing  currents  to  pre- 
cipitate their  moisture  more  readily  above  or  near  the  forests  tnan 

uBrandiB,  D.   Regen  and  Wald  In  Indien.     (Meteorologische  Zeltschrlft,   1887.  r.  4. 
p.  375.) 
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over  bare  or  cultivated  fields  at  the  same  elevation,  due  to  the  damp- 
ening and  chilling  effect  of  the  forest  upon  the  atmosphere,  which 
induces  a  greater  condensation  of  the  water  vapor. 

That  the  air  over  forests  contains  a  much  larger  amount  of  mois- 
ture than  that  over  bare  or  cultivated  fields  is  to-day  a  proven  fact, 
based  both  on  actual  observations  in  the  upper  air  strata  and  deter- 
minations of  the  quantities  of  water  evaporated  by  the  forest.  The 
latest  experiments  by  Russian  agronomists  and  foresters,  corrobo- 
rated by  similar  observations  in  Prance  and  Germany,  have  shown 
condusivelv  that  in  level  or  slightly  hilly  regions  (where  the  stratifi- 
cation of  the  rock  is  horizontal  and  the  ground  waters  are  stagnant, 
as,  for  example,  in  the  steppes  of  Russia  or  the  landes  of  Gascony) 
the  forest  has  a  desiccating  effect  upon  the  noimd,  causing  tne 
water  table  to  be  lower  mufer  forest  than  in  adjoining  open  fields. 
Professor  Henry,  in  his  recent  investigations  upon  the  effect  of 
forests  upon  ground  waters  in  level  coimtry.  found  that  the  mini- 
mum depression  of  the  water  table  produced  dv  the  transpiration  of 
forest  trees  in  the  Mondon  forest  near  Lunevilie,  France,  amounts  to 
11.8  inches.  With  a  porosity  of  the  soil  strata  ranging  between  45 
and  55  per  cent,  such  depression  would  correspond  to  a  rainfall  of 
5.9  inches,  which  amounts  to  21.443  cubic  feet  per  acre. 

This  amount  of  water  given  off  by  the  forest  into  the  air  obviously 
contributes  greatly  to  the  moisture  content  of  the  atmosphere  above 
the  forest.  Dr.  Franz  R.  von  Hohnel,^*  of  the  Austrian  forest  ex- 
periment station  at  Mariabrunn,  after  observations  carried  on  for  a 
period  of  three  years  (1878-1880)  upon  the  amount  of  water  tran- 
spired by  forests,  found  that  one  acre  of  oak  forest,  115  years  old, 
absorbed  in  one  day  from  2^227  to  2,672  gallons  of  water  per  acre, 
which  corresponds  to  a  rainfall  of  from  0.09  to  0.115  per  day,  or  2.9 
to  3.9  per  month.  Taking  the  period  of  ve^tation  as  five  months, 
the  absorption  of  water  would  be  158,895  cubic  feet,  which  represents 
a  rainfall  for  this  period  of  17.7  inches.  This  amount  of  water  is 
given  off  through  transpiration  from  the  leaves  and  does  not  include 
the  phjrsical  evaporation  from  the  surface  of  the  twigs,  branches, 
and  leaves.  These  fibres,  while  only  approximate,  give  an  idea  or 
the  enormous  quantities  of  water  given  off  hjr  f ore^  into  the  air, 
which  has  justly  given  them  the  name  of  the  ^^  oceans  of  the 
continent." 

As  a  matter  of  fact,  small  clouds  are  frequently  observed  hanging 
persistently  over  forested  areas  in  the  presence  of  a  fairly  strong 
wind.  If  all  the  moisture  given  off  by  the  forest  could  be  made  visi- 
ble as  a  f<^,  heavily  for^ted  areas  would  appear  enveloped  by  a 
damp  mist,  more  dense  over  coniferous  than  over  broadleaf  for^s. 

That  the  vertical  influence  of  the  forest  extends  to  a  height  far 
greater  than  100  or  200  feet  has  been  proven  by  observations  taken 
during  balloon  ascensions.  Thus  Senard,  commander  of  engineers 
and  subdirector  of  the  Central  Military  Balloonist  Institute  of 
France,  states  that  the  effect  of  the  forest  upon  the  temperature  of  the 
upper  strata  of  air  has  been  repeatedly  felt  during  ascensions  at  an 
elevation  of  nearly  5,000  feet  over  the  forest  of  Orleans,  which  has 

''HQhii^l,  F.  R.  Ton.  Ueber  die  Transplrationsgrfisscn  der  fonitlichen  Holsflrewftchse. 
Wttellungen  aas  dem  forstUchen  Verauchswesen   Oesterrelchs,   1881*  y.  2,  pp.  47-80, 
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an  area  of  76,000  acres.  This  influence  is  scarcely  felt  over  field 
crops,  and  it  is  obvious  that  the  difference  can  not  be  due  to  the 
greater  height  of  the  trees,  which  at  best  reach  but  a  little  over  100 
feet  on  an  average.  It  can  be  accounted  for  only  by  the  greater 
amount  of  water  given  off  by  the  forest  and  the  lower  temperature 
above  it 

The  condensation  of  vapor  on  the  surface  of  the  leaves  in  the  form 
of  dew,  hoarfrost,  etc.,  in  northern  latitudes,  according  to  C.  E.  Ney." 
is  from  0.4  to  0.8  inch  a  year.  It  is  mudi  more  in  southern  lati- 
tudes, especially  in  tropical  forests.  The  condensing  capacity  of 
many  tropical  lorests,  because  of  the  extreme  dampness  of  the  air 
within  them,  is  so  great  that  during  every  dear  and  still  night  drops 
of  dew  fall  continuously  from  the  leaves  as  in  rain.  (This  is  also 
the  case  in  the  redwood  belt  on  the  Pacific  coast.)  Thus  part  of  the 
moisture  which  is  evaporated  from  the  leaves  during  the  day  is  con- 
densed during  the  night,  and  the  dews  in  the  forest  in  all  latitades 
are  so  heavy  that  they  dampen  the  soil  under  the  leaves. 

Condensation  formed  within  the  soil  may  be  omitted  from  this 
discussion,  judging  from  the  results  of  local  observations  over  limited 
areas,  since  there  seems  to  be  no  difference  in  this  respect  between 
open  field  and  forest. 

Another  reason  for  greater  precipitation  over  forests  may  be  the 
mechanical  action  of  the  trees  themselves.  When  a  cloud  in  the 
mountains  passes  through  a  forest,  the  branches  and  the  leaves  of  the 
trees  retard  its  movement.  It  comes,  therefore,  into  a  state  when  it 
can  no  longer  retain  its  moisture  in  suspension,  just  as  a  river  carry- 
ing sediment  deposits  part  of  it  as  soon  as  the  rapidity  of  its  flow  is 
diminished.  The  moisture  from  such  clouds  is  intercepted  by  the 
forest  in  the  form  of  mist  or  drops  of  dew  or  crystals  of  hoarfrost  on 
the  branches  and  foliage  of  trees. 

The  mechanical  action  of  the  forest  is  especially  important  in  the 
case  of  snow.  The  influence  of  forests  upon  the  amount  of  snow  has 
been  especially  studied  in  Eussia,  where  m  some  places  more  than  30 
per  cent  of  all  the  precipitation  is  in  that  form.  During  heavy 
storms  the  forests  not  only  catch  more  snow  than  do  lar^  open  fields, 
from  which  it  is  blown  away,  but  they  prevent  it  drifting.  There  is 
always  more  snow  deposited  within  tne  forest  than  in  nonforested 
areas,  except  in  depressions  and  protected  places  where  snow  accu- 
mulates. In  regions  where  the  snowfall  is  heavy  the  amount  of  snow 
that  accumulates  in  the  forest,  and  especially  in  small  openings 
within  the  forest,  is  often  so  great  that  gauges  located  even  under  the 
crowns  of  trees  contain  more  snow  than  those  located  in  large  open 
places,  in  spite  of  the  fact  that  snow  is  very  readily  retained  by  the 
branches,  especially  in  coniferous  forests,  and  that  part  of  the  snow 
thus  retained  by  the  trees  gets  into  the  rain  gauges  only  at  the  time 
of  thawing,  and  therefore  can  not  be  accurately  recorded.  The 
results  of  many  years  of  observations  in  Russia  upon  the  accumula- 
tion of  snow  in  the  forest  and  outside  if  it  have  conclusively  shown 
that  young  forests,  deciduous  forests,  and  small  openings  witiiin  the 
forest  collect  nearly  twice  as  much  snow  as  open  fields. 

After  all,  it  really  matters  very  little  for  the  final  result  whether 
the  increased  precipitation  over  the  forest  is  due  to  its  influence  upon 

'^  N«7,  C.  B.      Der  Wald  and  die  Qaellen.    Ttibingen.  1B93. 
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the  condensation  of  vapor  in  the  air  or  to  the  mechanical  action  of  its 
branches  and  leaves.  The  fact  remains  that  forests  receive  more  pre- 
cipitation than  open  fields. 

FBEdPriATION   OVBK  00NTINKNT8 

The  effect  of  the  forest  upon  local  precipitation,  however,  is  insig- 
nificant as  compared  with  its  effects  upon  the  precipitation  over  the 
interior  of  continents. 

The  moisture  given  off  into  the  atmosphere  by  forests  is  carried 
great  distances  over  the  country  or  out  to  sea  before  it  appears  as 
rain;  yet,  owing  to  the  enormous  Quantities  of  water  given  on  by  the 
forest,  the  amount  of  moisture  in  tne  air,  and  conse<]^uentlv  the  chance 
for  rain,  is  increased.  So  widely  distributed  is  this  influence,  how- 
ever, that  even  the  most  exact  observations  could  never  determine  its 
extent  The  great  drawback  to  local  observations,  on  the  other  hand, 
is  that  the  neighboring  open  areas,  the  climate  of  which  is  compared 
with  that  of  the  forest,  are  theniselves  under  the  influence  of  the 
forest. 

Prof.  Lorentz  Liburnau,  at  the  end  of  his  book  on  Forest,  Climate, 
and  Water,  remarks  that  his  data  and  conclusions  apply  only  to  the 
bfluence  which  the  forest  exerts  while  it  exists,  but  do  not  extend  to 
c(Hiditions  which  may  arise  from  its  complete  destruction.  ^'  If,  for 
instance,  according  to  our  observations  in  the  Carpathian  foothills, 
it  appears  that  the  influence  of  the  forest  upon  the  neighboring  coun- 
try is  only  insignificant,  this  does  not  indicate  that  a  complete  de- 
struction of  all  the  existing  forests  will  produce  here  also  only  insig- 
nificant climatic  changes.  Very  likely,  if  the  forest  were  completely 
destroyed,  the  difference  would  be  much  greater  than  that  which  now 
exists  between  the  climate  of  the  forest  and  its  neighboring  areas." 

Source  of  atirwspheric  rrunstwre  over  the  land. — ^While  definite  ob- 
servations to  show  the  relation  between  the  forest  and  the  climate  of 
continents  are  still  lacking,  there  are  many  theoretical  considerations 
which  strongly  point  to  a  distinct  influence  of  the  forest,  especially 
upon  the  climate  of  large  continents  of  a  level  character. 

The  accompanying  maps,  on  which  the  direction  of  the  prevailing 

winds  is  indicated  by  arrows  and  the  mean  precipitation  by  lines,  one 

I   typical  of*  the  summer  period  and  the  other  of  the  winter,  show  a 

[  most  intimate  relation  between  the  prevailing  winds  and  precipita- 

!  tion  in  the  eastern  half  of  the  United  States.    A  high  meteorological 

authority  in  this  country  states  that  the  "  precipitation  in  the  eastern 

half  of  the  United  States  is  from  the  aqueous  vapor  that  is  raised  up 

from  the  vast  waters  to  the  south  and  southeast  of  the  continent, ' 

and  that  "the  supply  is  inexhaustible:"  *« 

If  by  this  is  meant  that  the  precipitation  over  the  eastern  part  of 
the  United  States  is  derived  entirely  from  evaporation  from  the  Gulf 
of  Mexico  and  the  Atlantic  Ocean,  the  statement  is  not  entirely  cor- 
rect. It  is  true  that  the  southern  winds  which  prevail  all  over  the 
eastern  United  States  during  the  summer  pass  over  the  Atlantic 
Ocean  and  the  Gulf  of  Mexico  and  reach  the  land  loaded  with  mois- 

"Moore,  W.  L.     A  report  on  the  influence  of  forests  on  cUmate  and  on  floods.     Wasb- 
ington,  D.  C.  1910. 
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ture.  As  soon,  however,  as  they  reach  tlie  land,  part  of  the  moisture 
is  precipitated,  and  as  they  move  farther  inland  they  become  drier 
and  derive  their  moisture  more  and  more  from  tlie  evaporation  from 
the  land. 

Of  the  44,015,400  square  miles  of  land  surface  of  the  earth  79  per 
cent  drains  directly  toward  tlie  ocean  and  21  per  cent  forms  an  in- 
closed inland  area  without  ocean  drainage.  The  79  per  cent  may  be 
called  the  peripheral  area  of  the  earth's  surface,  and  the  importance 
of  the  evaporation  from  it  is,  on  the  whole,  very  great. 

Prof,  Ed,  Bruckner"  computes  the  "continental  vapor"  evapor- 
ated from  this  peripheral  area  to  be  about  21,000  cubic  miles  (20,871.3 
cubic  miles).  It  plays,  therefore,  even  a  more  important  part  in 
supplying  moisture  to  the  air  than  does  the  vapor  directly  evaporated 
from  the  ocean.     Bruckner  estimates  that  the  peripheral  regions  of 


Ihe  rontinenis  are  capable  of  supplying  seven-ninths  of  their  pre- 
cipitation by  evaporation  from  their  own  areas.  If  the  evaporation 
from  land  plays  such  an  important  part  in  the  precipitation  over 
arens  adjoining  the  ocean,  it  becomes  still  more  important  at  some 
di.stance  from  the  ocean.  It  may  be  assumed,  therefore,  that  the 
moisture  which  is  carried  by  the  winds  into  the  interior  of  vast 
continents,  thousands  of  miles  from  the  ocean,  is  almost  exclusively 
due  to  continental  vapor  and  not  to  evaporation  from  the  ocean. 

In  the  interior  closed  basins  the  precipitation  and  evaporation 
are.  as  a  rule,  equal. 

The  circulation  of  water  on  the  earth's  surface  may  be  shown  in 
tiie  form  of  a  balance  .'iheet,  as  follows: 

B  ■\^s  KrplsTnuta  lies  WiiKflera  nul  der  Krde.      ( QeograplilMbt 
rfdolDBle   iKiiRBlnii).  IHOS,  y.  T,  No.  3.) 


"  Urtlrkner,  R. 
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Baiattee  theet — Circulation  of  water  on  the  earth's  surface 
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An  analysis  of  these  figures  discloses  the  fact  that  one-fifth  of  the 
entire  vapor  on  the  eartirs  surface  comes  from  evaporation  on  land ; 


that  only  7  per  cent,  or  5,997.5  cubic  miles,  of  all  the  water  evapo- 
rated from  the  oceans  enters  into  the  precipitation  over  land;  and 
that  78  per  cent  of  all  the  precipitation  that  falls  over  the  peripheral 
land  area  is  furnished  by  this  area  itself. 

Where  is  evaporation  on  land  greatest!    The  evaporation  from  a 
moist,  bare  soil  is,  on  the  whole,  greater  than  from  a  water  surface, 
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especially  during  the  warm  season  of  the  year  when  the  surface  of 
the  soil  is  heated.  Soil  covered  only  with  a  dead  vegetable  cover 
evaporates  moisture  much  more  slowly  than  a  bare  sou  or  an  open 
water  surface.  On  the  other  hand,  a  soil  with  a  living  vegetal  cover 
loses  moisture,  both  through  direct  evaporation  and  absorption  by  its 
vegetation,  much  faster  than  bare,  moist  soil. 

The  more  highly  developed  the  vegetal  cover  the  faster  is  moisture 
extracted  from  the  soil  and  given  oflf  into  the  air.  In  this  respect  the 
forest  is  the  greatest  desiccator  of  the  soil.  The  experiments  of 
Otozky,  which  have  been  fully  confirmed  by  many  observers  in  other 
countries,  have  conclusively  snown  that  the  forest,  on  account  of  its 
excessive  transpiration,  consumes  more  moisture,  all  other  conditions 
being  equal,  than  a  similar  area  bare  of  vegetation  or  covered  with 
some  herbaceous  growth. 

The  amount  of  water  consumed  by  the  forest  is  nearly  equal  to  the 
total  annual  precipitation — ^in  cold  and  humid  regions  less  and  in 
warm  and  dry  regions  somewhat  greater.  This  enormous  amount  of 
moisture,  which  is  later  given  oflf  into  the  air  by  the  forest,  may  be 
compared  to  clouds  of  exhaust  steam  thrown  into  the  atmosphere, 
and  must  necessarily  play  an  important  part  in  the  economy  of 
nature.  If  the  soutn  and  southeast  winds,  in  their  passage  toward 
the  north,  northwest,  and  northeast,  in  the  spring  and  sunmier,  did 
not  encounter  the  vast  forest  areas  bordering  the  shores  of  the  Gulf 
of  Mexico  and  the  Atlantic  coast,  and  those  of  the  Southern  Appa- 
lachian, and,  therefore,  were  not  enriched  with  the  enormous  quan- 
tities of  moisture  given  oflf  by  them,  the  precipitation  in  the  Central 
States  and  the  prairie  region  would  probably  be  much  smaller  than 
it  is  now.  The  central  interior  region  of  the  United  States  is  the 
battle  ground  of  two  titanic  forces,  one  harmful,  the  other  beneficial. 
The  beneficial  one  takes  the  form  of  the  mild  and  humid  summer 
winds  from  the  Gulf  of  Mexico  and  the  Atlantic  Ocean,  which  at 
their  height  extend  into  the  continent  as  far  north  as  North  Dakota, 
as  far  west  as  the  foothills  of  the  Rocky  Mountains,  and  as  far  east 
as  New  England,  and  during  the  prevalence  of  which  the  rainfall  in 
the  eastern  United  States  is  heaviest.  The  other  and  harmful  force 
is  made  up  of  the  warm  chinook  winds  which  blow  out  of  the  north- 
ern Rocky  Mountains,  and  the  dry  westerly  winds  of  the  upper 
Mississippi  and  the  western  lake  region,  both  of  which  carry  in  their 
wake  serious  injury  to  orchards  and  fields.  The  Central  ^ates  and 
the  prairie  region  are  geographically  at  the  point  where  the  battle 
between  the  two  forces  is  fiercest,  ana  the  victory  is  now  on  one  side, 
now  on  the  other.  When  the  humid  southerly  winds  extend  their 
influence  far  into  the  interior  of  the  continent  and  overpower  the  dry 
continental  winds,  the  Central  States  and  prairie  region,  the  granary 
of  the  United  States,  produce  large  crops.  When  the  dry  winds 
overpower  the  humid  southerly  winds  there  are  droughts  and  crop 
failures. 

As  soon  as  the  moisture-laden  winds  from  the  Gulf  reach  the  land 
and  encounter  irregularities  they  are  cooled  and  begin  to  lose  part 
of  their  moisture  in  the  form  of  precipitation.  As  long  as  the  air 
currents  remain  saturated  with  moisture  the  slightest  cooling  or 
irregularity  of  the  land  that  causes  them  to  rise  will  result  in  pre- 
cipitation.   But  as  they  move  inland  and  become  drier  the  remaining 
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moisture  is  ^iven  off  with  difficulty  and  precipitation  decreases. 
The  sooner  the  humid  air  curt^nts  over  land  are  drained  of  their 
moisture,  the  shorter,  of  course,  is  the  distance  from  the  ocean  over 
which  abundant  precipitation  falls.  If  precipitation  over  land  de- 
pended solely  on  the  amount  of  water  brought  by  the  prevailing 
winds  directly  from  the  ocean,  rainfall  would,  of  course,  be  confined 
only  to  a  narrow  belt  close  to  the  sea.  Not  all  the  water  that  is 
precipitated,  however,  is  lost  from  the  air  current.  A  large  part  of 
it  is  again  evaporated  from  the  land  into  the  atmosphere.  The 
moisture-laden  air  currents,  therefore,  soon  lose  the  moisture  which 
they  obtain  directly  from  the  ocean,  but  in  moving  farther  into  the 
interior  absorb  the  evaporation  from  the  land.  Hence,  the  further 
from  the  ocean  the  greater  is  the  proportion  which  evaporation  from 
the  land  forms  of  the  air  moisture.  In  fact,  at  certain  distances 
inland  practically  all  the  moisture  of  the  air,  or  at  least  as  great  a 
part  as  that  formed  originally  by  the  water  evaporated  direct  from 
the  ocean,  must  consist  of  that  obtained  by  evaporation  from  the 
land. 

In  the  case  of  the  central  and  plain  States,  then,  what  would  be 
the  effect  upon  precipitation  of  complete  or  even  partial  destruction 
of  forests  in  the  Atlantic  plains  or  in  the  southern  Appalachians? 
Since  the  mean  temperature  in  the  eastern  portion  of  the  United 
States  drops  rapidly  from  north  to  south,  the  moisture-laden  air 
currents,  upon  reaching  the  land,  would  be  cooled  off  and  rapidly 
drained  of  their  moisture  within  a  comparatively  short  distance  from 
the  ocean.  The  sandy  soil  so  characteristic  of  the  southern  pine  belt 
of  the  Gulf  and  South  Atlantic  States  would  rapidly  absorb  the  rain, 
without  returning  much  of  it  into  the  atmosphere.  The  rain  which 
fell  upon  the  slopes  of  the  mountains  would  rapidly  run  off  into  the 
streams.  While  the  removal  of  the  forest  might  increase  the  evapo- 
ration from  the  ^oirnd  itself,  yet  the  more  rapid  run-off  and  the 
absence  of  transpiration  by  the  trees  would  reduce  the  total  amount 
of  water  evaporated  into  the  atmosphere.  The  land,  even  if  taken  up 
for  agriculture,  could  never  return  such  large  quantities  of  rain  into 
the  atmosphere  as  the  forests  did.  The  result  would  be  that  less 
moisture  would  be  carried  by  the  prevailing  winds  into  the  interior 
of  the  country,  and  therefore  less  precipitation  would  occur  there. 

Regarding  Sweden,  an  eminent  meteorological  authority.  Doctor 
Hamberg,^  says: 

"  The  excess  of  evaporation  which  the  forest  vegetation  of  Sweden 
furnishes  to  the  atmosphere  above  what  the  same  area  would  furnish 
if  it  were  covered  only  with  herbaceous  vegetation  must,  of  course, 
be  very  considerable.  If  this  aqueous  vapor  remained  in  the  forest 
and  returned  to  the  land  in  the  form  of  rain,  it  would  be  extremely 
beneficial.  But  winds  carry  it  on  and  spread  it  in  all  directions  with 
such  rapidity  that  its  beneficial  influence  for  our  country  (Sweden) 
remains  very  doubtful." 

The  forests  of  Sweden  have,  however,  an  important  influence  upon 
the  precipitation  of  the  countries  to  the  east,  into  which  the  prevail- 
ing win^  blow,  since  in  regions  far  removed  from  the  ocean  the 
feeding  of  the  atmosphere  by  local  evaporation  has  an  important 

•Hambenr,  H.  E.    De  Plnfluense  des  foretB  Bur  le  cUmat  de  la  SuMe.     Stockholm, 
1885-1897. 
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bearing  upon  the  humidity  and  amount  of  precipitation.  "  On  the 
continents,  in  countries  like  central  Siberia,  says  Hamberg,  "  forest 
vegetation  must  influence,  of  course,  the  humidity  of  the  air.  It  re- 
turns to  the  atmosphere  in  the  form  of  vapor  the  water  collected 
and  conserved  in  the  forest  which  otherwise  would  run  off.  It  lowers 
the  temperature  of  the  air.  As  a  residt  of  these  two  causes,  the 
relative  humidity  of  the  air  must  increase,  and  with  it  must  also 
increase  the  inclination  to  precipitation  in  the  form  of  rain  or  snow." 

Whether  mountain  forests  have  the  same  effect  as  forests  in  level 
countries  upon  the  precipitation  of  the  regions  into  which  the  pre- 
vailing winds  that  pass  over  them  blow,  is  difficult  to  determine. 
The  problem  is  complicated  by  the  fact  that  high  mountain  chains 
themselves  exert  an  influence  upon  precipitation  and  the  direction 
of  the  winds,  not  only  by  presenting  a  mechanical  obstruction  to  the 
free  passage  of  the  air,  but  also  on  account  of  the  difference  in  tem- 
perature on  the  different  slopes.  A  moist  current  of  air  in  passing 
over  a  mountain  chain  undergoes  several  changes.  In  ascending  it 
becomes  cooler,  the  temperature  of  air  not  fully  saturated  decreasing 
1°  F.  for  every  182  feet  of  ascension.  At  the  same  time,  the  water- 
holding  capacity  of  the  air  decreases  until  the  saturation  point  is 
reached,  and  fogs,  clouds,  and  precipitation  begin  to  form.  Further 
cooling  of  the  air  in  its  upward  course  is  counteracted  to  some  ex- 
tent by  the  heat  that  is  separated  in  the  process  of  condensing  vapor, 
and  from  then  on  proceeds  only  at  the  rate  of  about  0.5°  F.  for  every 
182  feet  of  ascension.  After  the  air  current  has  passed  the  crest  of 
the  mountain  and  lost  an  amount  of  moisture  in  ratio  to  the  degree 
to  which  it  has  been  cooled,  it  descends  on  the  leeward  side  and 
becomes  heated.  In  its  descent  it  absorbs  the  fogs  and  clouds,  and  in 
this  process  takes  on  some  heat.  Further  heating  goes  on  at  the  rate 
of  1°  F.  for  every  182  feet  of  descent. 

The  more  moisture  the  air  loses  in  ascending  a  mountain  the 
greater  is  the  amount  of  heat  it  can  absorb  in  descending.  If,  for 
instance,  a  current  of  saturated  air,  before  ascending,  had  a  tempera- 
ture of  50°  F.,  and  the  crest  over  which  it  passed  was  9,900  feet  nigh, 
then,  on  the  leeward  side  at  the  same  altitude  at  which  it  began  to 
ascend,  it  would  have  a  temj)erature  of  77°  F.  and,  provided  no  mois- 
ture is  absorbed  in  the  descent,  a  relative  humidity  of  21  per  cent'^ 
At  other  obstructions  met  by  the  same  current  of  air  the  same 
changes  would  take  place,  though  on  the  next  chain  of  mountains 
new  precipitation  begins,  as  a  rule,  only  at  an  altitude  equal  to  that 
of  the  crest  of  the  previous  mountain  chain  over  which  the  current 
of  air  has  passed. 

Professor  Mayr  ^^  has  shown  that  wherever,  as  on  the  Pacific  coast, 
in  the  Rocky  Mountains,  and  in  Caucasus  and  Turkestan,  there  are 
several  parallel  chains  of  mountains  at  right  angles  to  the  moist  air 
current,  each  chain  higher  than  the  previous  one,  the  forest  on  each 
consecutive  mountain  chain  does  not  extend  below  an  altitude  equal 
to  that  of  the  preceding  chain.  Between  the  mountain  chains  are 
treeless,  dry  valleys. 

As  a  rule  the  moist  air  currents  passing  over  wooded  slopes,  being 
chilled,  deposit  most  of  their  precipitation  on  the  windward  side. 

«  Klossovsky,  A.  y.     Oenovl  lopteorologll.     Odessa.  1910,  p.  48. 
»Mayr,  H.     Waldungen  von  Nord  Amerlka,  Munich,  1890. 
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It  is  only  in  exceptional  cases,  such  as  when  the  air  is  not  fully  satu- 
rated, or  when  warm  currents  rise  from  below,  that  the  air  current, 
instead  of  depositing  moisture,  becomes  enriched  with  moisture  and 
carries  it  over  the  crest  to  tne  re^ons  lying  beyond.  This  may 
occur  on  southern  slopes,  which  are  likely  to  be  warm.  The  influence 
of  wooded  windward  slopes  upon  the  humidity  of  the  region  to  the 
leeward  side  of  the  mountains  therefore  varies.  It  is  apparent, 
however,  that  while  the  forests  in  the  mountains  have  a  marked 
influence  upon  local  precipitation,  their  influence  upon  the  humidity 
of  regions  lying  to  the  leeward  can  not,  on  the  whole,  be  very  great. 

SUMMABT  OF  EFFECTS  OF  FORESTS  UPON  CLIMATE 

Accurate  observations,  continued  for  manv  years  in  different  parts 
of  the  world,  establish  with  certainty  the  following  facts  in  regard 
to  the  influence  of  forests  upon  climate  : 

The  forest  lowers  the  temperature  of  the  air  inside  and  above  it. 
The  vertical  influence  of  forests  upon  temperature  extends  in  some 
cases  to  a  height  of  5,000  feet. 

Forests  increase  both  the  abundance  and  frequency  of  local  pre- 
cipitation over  the  areas  they  occupy,  the  excess  of  precipitation,  as 
compared  with  that  over  adjoining  imforested  areas,  amounting  in 
some  cases  to  more  than  25  per  cent. 

The  influence  of  mountains  upon  precipitation  is  increased  by  the 
presence  of  forests.  The  influence  of  forests  upon  local  precipitation 
IS  more  marked  in  the  mountains  than  in  the  plains. 

Forests  in  broad  continental  valleys  enrich  with  moisture  the  pre- 
vailing air  currents  that  pass  over  them,  and  thus  enable  larger 
quantities  of  moisture  to  penetrate  into  the  interior  of  the  continent. 
The  destruction  of  such  forests,  especially  if  followed  by  weak, 
herbaceous  vegetation  or  complete  baring  of  the  ground,  affects  the 
climate,  not  necessarily  of  the  locality  where  the  forests  are  destroyed, 
but  of  the  drier  regions  into  which  the  air  currents  flow. 

While  the  influence  of  mountain  forests  upon  local  precipitation  is 
peater  than  that  of  forests  in  level  countries,  their  effect  upon  the 
humidity  of  the  region  lying  in  the  lee  of  them  is  not  very  great. 

Forests  as  Conservers  of  Precipitation 

WATER  available  FOR  STREAM  FLOW 

All  the  water  precipitated  over  an  area  covered  with  vegetation 
does  not  go  to  swell  the  underground  drainage  which  feeds  the 
springs  and  the  regular  flow  of  streams.  Some  of  it  is  dissipated 
before  it  has  a  chance  to  reach  the  lower  strata.  A  part  (i)  is  inter- 
cepted by  the  branches  and  leaves  of  vegetation  and  is  evaporated 
from  them  into  the  air;  another  part  (e)  is  evaporated  from  the 
surface  of  the  soil;  a  third  part  (r)  runs  off  from  the  surface  of  the 
slopes  into  the  valleys  below ;  and  a  fourth  part  (t)  is  absorbed  by 
plants  and  used  by  them  for  the  building  up  of  tissue  and  trans- 
piration. Finally,  a  surplus  (S),  which  is  left  over  and  above  the 
amount  absorbed  by  plants  and  evaporated  by  the  soil,  filters  through 
into  the  ground  and  enriches  the  water  which  goes  to  supply  the 
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streams.  Thus  the  water  balance  of  any  given  area  may  be  expressed 
in  the  form  of  an  equation,  in  which  P=i-l-e4T4-t-f-S,  and  the 
amount  of  precipitation  available  for  stream  flow  may  then  be  ex- 
pressed as  S=P— (i-l-e-l-r+t).  Thus  it  is  evident  that,  since  the 
water  available  for  streams  is  the  amount  which  is  left  over  and 
above  that  evaporated,  transpired,  and  lost  through  surface  run-off, 
the  smaller  the  loss  of  atmospheric  precipitation,  the  greater  will  be 
the  amount  of  water  that  penetrates  into  the  ground  and  becomes 
available  for  stream  flow.  Hence,  to  determine  the  effect  of  forests 
upon  stream  ffow.  it  is  necessary  first  to  determine  whether  a  greater 
or  less  amount  or  precipitation  is  dissipated  in  a  forested  than  in  a 
treeless  region. 

In  a  level  country,  where  there  is  practically  no  surface  rim-off, 
the  only  sources  of  loss  of  water  to  the  streams  are  interception  by 
vegetation,  evaporation  from  the  soil,  and  transpiration.  The  water 
available  tor  stream  ffow  in  a  level  country,  therefore,  may  be  repre- 
sented by  the  equation  S=P— (i+e+t).  In  mountainous  regions, 
on  the  other  hand,  surface  run-off  is  one  of  the  largest  sources  oi 
loss  to  ground  waters,  and  the  hydrophysical  influence  of  the  forest 
in  mountainous  country  is  therefore  essentially  different  from  that 
in  level  country. 

EFFECT  OF  FORESTS  IN  LEVEL  REGIONS 

The  forest,  all  other  conditions  being  equal,  has  an  influence  dis- 
tinct froin  that  of  anv  other  vegetable  cover  upon  the  amount  of 
precipitation  lost  to  the  streams.  This  influence  varies,  of  course, 
with  the  kind  of  forest,  just  as  the  influence  of  field  crops  or  of 
bare  soil  varies  in  accordance  with  the  character  of  each. 
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On  bare  ground — for  instance,  on  a  i)lowed  field — it  is  self-evident 
that  no  water  is  lost  through  interception  by  vegetation.  In  a  field 
or  meadow  from  which  the  grass  or  crops  have  been  removed  inter- 
ception by  the  vegetal  cover  is  very  slight.  It  is  greater  on  fields  with 
growing  crops,  and  is  greatest  in  the  forest,  especially  when  the  trees 
are  in  leaf. 

Many  experiments  have  been  carried  on  in  different  parts  of  the 
world  to  determine  the  amount  of  water  intercepted  by  the  crowns  of 
trees.  The  results  obtained  vary  considerably  with  the  character 
of  the  trees,  their  age,  density  of  crown,  the  amount  and  severity  of 
precipitation,  velocity  and  direction  of  the  wind,  etc.  The  amount 
of  water  retained  by  tree  crowns  is,  however,  not  much  greater  than 
that  retained  by  a  meadow  of  dense  grass  or  cultivated  plants  at  the 
time  of  their  full  development.  Ney  ^^  estimates,  on  the  basis  of  the 
average  number  and  weight  of  beech  leaves  shed,  that  the  aggre- 
gate foliage  of  a  middle-aged  beech  forest  on  1  acre  would  occupy 
8.4  acres,  and  on  the  basis  of  the  average  yield  of  straw  and  hay,  that 
the  aggregate  area  occupied  by  the  foliage  of  cereals  would  be  7.4 
acres ;  of  clover,  5.6  acres ;  and  of  meadow  grass,  4.8  acres.  Though 
cultivated  plants  present  less  surface  per  acre  than  do  beech  leaves, 

"  Ney.  C.  El.     Der  wald  und  die  Quellen,     Tiiblngen.  1893. 
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the  latter  offer  more  mechanical  hindrances  to  the  run-off  of  the 
water.  It  is  very  likely,  therefore,  that  during  the  summer  months 
cultivated  fields  retain  as  much  water  as  does  a  beech  forest. 

For  the  entire  year,  however,  the  tree  tops  intercept  more  water 
than  field  crops,  which  are  present  for  only  a  few  months.  The 
foliage  in  deciduous  forests,  on  the  other  hand,  remains  intact  for 
six  months,  and  in  coniferous  forests  all  the  vear  around.  In  decidu- 
ous forests,  even  when  the  foliage  is  gone,  the  branches  still  prevent 
a  portion  of  the  precipitation  from  reaching  the  ground  directly. 
As  a  result  of  a  great  number  of  investigations,^^  it  may  be  assumed 
that  coniferous  forests  intercept  more  precipitation  than  broadleaf 
forests.  Under  average  conditions  a  spruce  forest  will  intercept 
about  39  per  cent  of  tne  precipitation,  a  broadleaf  forest  about  13 
per  cent.  The  amount  of  precipitation  intercepted  is  the  smallest 
in  a  young  stand  and  greatest  in  a  middle-aged  one.  This  fact  is 
clearly  brought  out  by  investigations  conducted  by  Doctor  Biihler  in 
Switzerland  in  dense  beech  stands  of  different  ages.  The  figures 
given  in  table  13  are  averages  for  two  to  three  years'  observations : 

Tabli  13. — Interception  of  precipitation  by  tree  crowns  in  1>eech  9tand»  of 

various  age$ 


Proportion  vhidi  readied  the  ground 

Pnixirtion  retained  by  the  tree  crowns 


Age  of  stand 


20  years 


Per  ceiU 

98 

2 


fiO  years 


P$rceni 

73 
27 


60  years 


Per  cent 
23 


90  years 


Per  cejU 
83 
17 


The  interceptive  influence  of  forests  is  much  greater  in  light  than 
in  heavy  rains.  It  is  evident,  therefore,  that  all  the  figures  which 
show  the  interceptive  influence  of  tree  crowns  have  a  value  only  for 
the  place  and  time  that  the  measurements  were  taken,  and  for  this 
reason  can  not  be  of  general  application.  In  regions  where  the  pre- 
cipitation is  in  the  form  of  heavy  or  prolong^  rains  the  ground 
under  the  forest,  no  matter  whether  the  latter  is  deciduous  or  conifer- 
ous, will  receive  as  much  or  nearly  as  much  water  as  the  bare  ground, 
while  in  regions  where  the  rains  are  neither  heavy  nor  of  lonff  dura- 
tion a  large  portion  of  the  precipitation  will  remain  in  the  tree 
crowns  and  escape  the  soil. 


**Hoppe.  E.  Hegenmessung  iinter  Baumkronen,  Vienna,  1896;  Fautrat.  L.  Influence 
compart  dee  bole  feuillus  et  des  bols  r^sineuz,  sur  la  plaie  et  sur  Tetat  hygrom^trfqae  de 
Talr  (Acad^mie  dea  science,  Paris,  Comptea  rendua,  1877)  ;  Fautrat,  L.  Observationa 
m4t«roIlglque  faltea  de  1874  k  1878.  Paris,  1878;  Krutsacb,  H.  Ueber  den  Eiuflua  der 
Waldnneen  auf  die  Regenverhllltnlsse  der  germftasgten  Zone.  (Tharandcr  forstliches 
Jahrbnch,  1855,  v.  11,  pp.  123-141)  ;  Ebermayer,  B.  Die  physikallachen  Ein  wlrkuug  des 
Waldes  anf  Luft  nnd  Boden.  Berlin,  1873;  Bdhler,  A.  Die  Niederschlllge  im  Walde. 
(Sctawelaerlsche  Centralanstalt  fOr  das  forstllche  Versuchswesen.  Mitteilungen,  1892.  v.  2. 
pp.  127-160)  ;  Ney,  C.  K.  Ueber  die  Messung  des  an  den  Schftften  der  Bfiume  herabflie»- 
MQden  Regenwasaera.  (Mittpilungen  aua  dem  forstUchen  Versuchswesen  Oesterreichs, 
18W,  no.  17,  pp.  115-125)  ;  Johnen.  A.  Comparative  Beobachtungen  der  Nelderscliiage 
Qtch  Fautrars  Methode.  (Centralblatt  ffir  das  geaamte  Forstwesen,  1878,  p.  1G~19)  : 
Biegler,  W.  Beobacbfungen  fiber  die  Abfuhr  meteorlogischen  Wassera  en  tang  den  lloch- 
stimmen  (Mitteilungen  aua  dem  forstlichen  Versuchswesen  Oesterreichs,  1881,  ▼.  2,  pp. 
234-246)  ;  llathieu,  J.  M^t^rologle  compart,  agricole  et  foresti^re.  Paris.  1878 ;  Eber- 
marer,  E.  Unterauchungs-ErgebniBBe  tiber  die  Menge  und  Vertheilung  der  NlederschUlge 
in  den  WSldem  (ForatUch  natttrwisaenschaftUche  Zeitschrift,  1897,  v.  6,  pp.  283-301). 
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Of  the  precipitation  intercepted  by  branches  and  leaves,  however, 
only  a  part  is  evaporated  into  the  air  and  so  lost  to  the  soil ;  the  rest 
runs  alon^  the  branches  and  trunks  down  to  the  around.  The  amount 
of  precipitation  which  reaches  the  ground  along  the  twigs  and 
trunks  varies  with  the  species,  the  bark,  and  character  of  branching. 
Thus,  in  a  coniferous  forest,  the  amount  of  precipitation  which 
reaches  the  groimd  along  the  branches  and  trunks  is  very  small  (0.7 
to  3  per  cent),  while  in  deciduous  forests,  under  average  conditions, 
it  is  about  15  per  cent.  Ney,  after  deducting  from  the  amount  ot 
precipitation  retained  by  the  tree  crowns  the  amount  of  water  which 
runs  down  the  trunks  and*  branches,  computed  the  loss  of  precipita- 
tion for  the  whole  year,  through  interception  by  the  crowns,  to 
average  for  beech  forests,  15  per  cent ;  for  pine,  20  per  cent ;  and  for 
spruce,  33V^  per  cent.  Mathieu,  at  Nancy,  on  a  basis  of  11  years' 
observations,  found  that  a  forest  of  blue  beech  intercepts  by  its 
foliage  and  returns  into  the  atmosphere  on  an  average  8.48  per  cent, 
and  m  winter  only  5.85  per  cent  of  the  precipitation. 

That  portion  of  the  precipitation  which  is  prevented  from  reach- 
ing the  ground  directly  is,  however,  not  lost  to  the  forest.  Its  evap- 
oration increases  the  relative  humidity  of  the  air,  which,  together 
with  the  lower  temperature  within  the  forest,  results  in  the  condensa- 
tion, especially  in  a  coniferous  forest,  of  a  great  deal  of  moisture,  in 
the  form  of  fog,  dew,  and  hoarfrost. 

Thus,  though  the  forest,  more  than  any  other  vegetable  cover, 
intercepts  atmospheric  precipitation  and  prevents  it  from  reaching 
the  ground,  the  amount  of  precipitation  thus  lost  is  oflFset,  except 
in  dense,  old  stands  of  pure  spruce,  by  the  greater  precipitation 
over  the  forest  and  the  greater  condensation  of  vapor  withm  it  in 
the  form  of  dew,  hoarfrost,  etc. 
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EVAPORATION  FBOM  THE  BOIL 

The  influence  of  the  forest  upon  evaporation  has  been  determined 
for  both  water  and  soil  surfaces.  Numerous  experiments  on  evapora- 
tion from  water  surfaces  outside  and  inside  the  forest**  have  been 
carried  on  in  France,  Germany,  and  Russia.  All  these  give  practi- 
cally the  same  result,  namely,  that  evaporation  from  a  free  water 
surface  is  two  and  a  half  times  greater  outside  the  forest  than  inside. 

Though  investigations  on  the  evaporation  of  water  from  soil  sur- 
faces were  begun  in  the  eighteenth  century,  and  there  are  on  record 
at  least  50  different  experiments,  the  results  are  less  conclusive  than 
those  relating  to  the  evaporation  from  free  water  surfaces.**  Ac- 
cording to  the  most  accurate  investigations,  evaporation  from  bare 
soil  in  the  open,  under  average  conditions,  amounts  to  about  50  per 
cent  of  precipitation.  This  ratio,  however,  varies  within  very  wide 
limit.  Ebermayer*"  and  Wolbiey,*^  whose  experiments  are  among 
the  most  accurate,  determined  in  one  case  the  evaporation  from  a 
bare  sandy  soil  in  the  open  to  be  33.6  per  cent  of  the  precipitation, 

*  Ebermayer,  E.  Die  pbysikalischen  Einwirkung  des  Waldes  auf  Luft  und  Boden. 
Berlin,    1873. 

^  Ezera.  K.  Untersuchun^en  fiber  den  Einflus  der  pbysikalischen  und  cbemischen 
Eigenscbaften  des  Bodens  auf  dessen  Verdunstuni^svermogen.  Erlangen,  1844  :  Mangio. 
A.     Influence  des  tovHs  Bur  le  regime  des  eaux.     (Revue  des  eauz  et  forCts,  1869.) 

"  WoUney,  E.  Des  Einfluss  der  Pflanzendecke  und  der  Bescbattung  auf  die  physlkal- 
Iscben  Eigenscbaften  des  Bodens.     Berlin,  1877. 
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and  that  from  a  clayey  soil,  50.8  per  cent.  In  another  experiment, 
where  the  kind  of  soil  was  not  given,  the  evaporation  was  49.4  per* 
cent  Comparative  observations  on  the  amount  of  water  evaporated 
by  soil  within  the  forest  and  in  the  open  have  been  carried  on  chiefly 
by  Professor  EbCTmayer.  These  observations  were  made  only  during 
the  summer  on  soils  always  kept  at  the  point  of  saturation.  The 
absolute  figures,  therefore,  must  be  taken  with  considerable  caution, 
but  the  ratio  between  the  evaporation  from  soil  in  the  forest  and 
from  a  similar  soil  in  the  open  which  they  show  is  extremely  impor- 
tant. This  is  that  the  evaporation  from  forest  soil  without  a  cover 
of  leaf  litter  is  39  per  cent,  and  with  a  cover  of  litter  15.4  per  cent 
of  the  amount  evaporated  by  a  similar  soil  in  the  open.  If  tne  same 
ratio  holds  for  wmter,  then,  within  the  forest,  a  soil  covered  with 
leaf  litter  evaporates  only  7.7  per  cent,  and  one  without  litter  19.5 
per  cent  of  the  total  annual  precipitation. 

It  is  f fur  to  assume  that  in  a  pine  forest  which  thins  out  with  age 
the  evaporation  from  the  soil  will  be  above  the  average.  In  a  beedi 
or  other  deciduous  forest,  with  heavy,  dense  foliage,  it  will  be  less 
than  the  average. 

Ney  ^^  determines  the  evaporation  from  the  soil  in  a  beech  forest 
with  leaf  litter  to  be  6  per  cent  of  the  precipitation,  without  a  leaf 
litter  15  per  cent;  in  a  pme  forest  with  a  leaf  litter  15  per  cent,  with- 
out leaf  litter  24  per  cent ;  in  a  spruce  forest  with  leaf  litter  8.1  per 
cent,  without  leaf  litter  19.5  per  cent. 

The  evaporation  from  soil  in  an  open  field  covered  with  some 
vegetation  has  never  been  accurately  determined,  but,  according  to 
N^,  it  scarcfly  exceeds  one-third  of  the  precipitation. 

These  results  only  confirm  what  one  would  expect  of  the  influence 
which  the  forest  has  upon  evaporation.  The  rate  at  which  water  is 
evaporated  from  the  surface  depends  on  the  temperature  of  the  air 
and  soil,  relative  humidity  of  the  air,  movement  of  the  air,  and 
character  of  the  soil  cover.  It  has  already  been  pointed  out  that 
the  temperature  of  the  air  throughout  the  entire  year  and  that  of  the 
soil  in  summer  is  lower  within  the  forest  than  in  the  open,  and  that 
the  relative  humiditv,  especially  in  the  summer,  is  greater  in  the 
forest  dian  outside  of  it. 

Wind, — ^The  wind  exercises  a  great  influence  on  evaporation,  both 
in  summer  and  winter,  by  constantly  renewing  the  air  in  contact 
with  the  moisture-containing  surface.  By  breaking  the  force  of  the 
wind  and  checking  the  circulation  of  air,  a  forest  cover  reduces  the 
evaporation  of  water  or  snow  from  the  forest  soil. 

Mr.  F.  H.  King,*"  of  the  agricultural  experiment  station  of  the 
University  of  Wisconsin,  carried  on  in  1894  a  number  of  interesting 
experiments  to  determine  the  effect  of  winds  upon  the  rate  of  evapo- 
ration within  and  outside  the  sphere  of  influence  of  woods.  The 
first  series  of  experiments  was  made  to  the  northwest  of  Plainfield, 
on  a  piece  of  ground  planted  to  corn,  south  of  a  grove  of  black  oaks 
having  an  average  height  of  from  12  to  15  feet.  At  the  time  of  the 
experiment  there  was  a  gentle  breeze  from  a  little  west  of  north.  The 
results  showed  in  one  case  that  the  evaporation  at  20  feet  from  the 

*Ney,  C.  B.     Der  Wald  und  die  QaeUen.    TttbliiKen,  1893. 

^^Kins,  F.  H.  Influence  of  woods  on  the  rate  of  evaporation  and  amount  of  moisture 
i&  the  atr  over  fields  to  the  leeward  of  them.  (Wisconsin — Agricultural  experiment  sta- 
tion.   Bulletin  42,  1894.  pp.  14-19.) 
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wood  was  17.2  per  cent  less  than  at  120  feet.  In  another  case,  at 
three  stations  located  within  60  feet  of  the  woods,  the  amount  of 
evaporation  was  24  per  cent  less  than  at  three  stations  located  be- 
tween 280  and  320  feet  away  from  the  woods.  Another  experiment 
near  the  town  of  Almond,  to  the  south  of  an  oak  grove  80  rods 
square,  in  a  field  sowed  to  oats  and  wheat,  showed  that  the  amount 
of  evaporation  increased  until  a  point  300  feet  from  the  woods  was 
reached.  Here  the  evaporation  was  17.7  per  cent  greater  than  at  200 
feet  and  66.6  per  cent  greater  than  at  20  feet  from  the  woods,  the 
diflference  being  due  entirely  to  the  protection  from  the  wind  afforded 
by  the  forest. 

Observations  made  by  the  Forest  Service  on  the  influence  of  wind- 
breaks *^  upon  crops  have  shown  that  the  per  cent  of  moisture  saved 
within  an  area  twelve  times  as  wide  as  the  height  of  the  trees  may 
amount  at  different  wind  velocities  to  from  11  to  over  40  per  cent 

Chofracter  of  soil  cover, — ^As  already  shown,  the  soil  coyer  in  the 
forest,  composed  of  a  mulch  of  fallen  leaves  and  humus,  reduces 
considerably  the  amount  of  moisture  evaporated  from  the  ground. 
Experiments  conducted  by  Professor  Ebermayer  for  five  years 
(1869-1873)  in  Bavaria  demonstrated  that  a  layer  of  fallen  leaves 
is  capable  of  reducing  evaporation  from  the  soil  by  24  per  cent. 
Thus,  while  the  average  evaporation  from  the  soil  in  the  forest 
deprived  of  leaf  litter  during  the  summer  months  (May  to  Sep- 
tember^ amounted  to  39  per  cent  of  that  in  the  open,  tne  evaporation 
from  tne  same  soil  covered  with  a  fairly  deep  layer  of  leaf  litter 
was  only  15  per  cent  of  that  in  the  open.  In  other  wqrds,  while  the 
forest  cover  alone  diminished  the  evaporation  from  the  ground  bj 
61  per  cent,  the  forest  cover,  together  with  the  leaf  litter,  reduced  it 
by  85  per  cent. 

Evaporation  from  soil  in  the  open  decreases  greatly,  of  course, 
with  increase  in  altitude;  yet  the  forest  cover,  together  with  the  leai 
litter  still  exercises  its  influence,  although  the  dinerence  between  the 
evaporation  in  the  open  and  that  in  the  forest  at  high  altitudes  is 
not  so  great  as  at  lower  ones. 

The  lower  summer  temperature  of  the  soil  and  air  in  the  forest, 
the  greater  relative  humidity  of  the  air,  the  checking  of  strong  air 
currents,  together  with  the  double  protection  afforded  to  the  soil  by 
the  mulch  of  fallen  leaves  and  humus  and  the  tree  tops,  tend  to  re- 
duce the  direct  evaporation  from  the  soil  in  the  forest  to  practically 
a  negligible  quantity  as  compared  to  that  in  the  open. 


TBANSPIRATION 


?: 


'  i 

» • 


Besides  the  loss  of  water  through  direct  evaporation  from  the  soil, 
a  large  amount  is  returned  to  the  atmosphere  by  the  transpiration 
of  leaves.  This  may  be  called  physiological  evaporation,  in  distinc- 
tion from  physical  evaporation,  since  it  is  essential  to  the  physio- 
logical function  of  the  tree. 

Loss  of  water  through  transpiration  is  one  of  the  most  complicated 
physiological  processes.  Although  the  problem  has  received  a  great 
deal  of  attention  and  has  been  studied  by  a  large  number  of  investi- 
gators, the  exact  quantities  of  water  transpired  by  different  trees  and 

»  Bates,  C.  G.  Windbreaks :  their  influence  and  value.  Wash.,  D.  C,  19H.  (U.  S.— 
Dept.  of  Agriculture — Forest  Borvlce.     Bull.  86.) 
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plants  are  still  unknown.    What  the  experiments  thus  far  have 
established  are  the  comparative  amounts  transpired  by   different 

Elants.  Of  the  experiments  carried  on  upon  the  amount  transpired 
y  forest  trees  those  of  WoUny,  Hohnel,  and  Biihler  are  the  most 
valuable,  since  they  were  carried  on  for  long  periods  of  years  and 
with  the  utmost  care.  ^' 

Hohnel  determined  the  consumption  of  water  by  forest  trees  by 
repeated  weighings  of  the  pots  containing  them,  and  determined  the 
loss  of  water  through  transpiration  by  the  difference  between  succes- 
sive weighings. 

In  Table  14  are  brought  together  the  results  of  Hohnel's  experi- 
ments. The  table  is  of  especial  interest  in  that  it  gives  the  compara- 
tive water  consumption  of  different  species.  The  figures  are  only 
for  the  vegetative  season  and  show  the  nimiber  of  pounds  of  water 
transpired  for  every  pound  of  dry-leaf  substance. 

Table  14. — Amount  of  water  transpired  by  different  forest  trees  per  pound  of 

dry-leaf  substance 


1878 

1879 

Pound* 

Poundt 

679.87 

846.13 

SM.89 

963.05 

562.61 

750.01 

472.46 

859.50 

462.87 

517.22 

435.77 

618.30 

407.81 

755.00 

283.45 

622.21 

253.33 

614.22 

58.47 

206.36 

68.02 

103.72 

44.02 

77.54 

32.07 

90.92 
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Bfrefa 

Ajb 

Hofnbmn. ...... 

Beech 

Maple  (Spitailioni) 
Maple  (Bergaborn). 

Elm 

Oak 

Oak  (Zerreiche) 

Spruce 

Scotch  pine 

Fir....: 

Austrian  pine 


Pounda 

918.00 

1,018.50 

871.70 

913.80 

611.80 

703.80 

822.80 

601.50 

402.20 

140.20 

121.05 

93.80 

70.05 


Thus,  during  the  vegetative  period,  birch  and  ash  trees  transpire 
for  every  pound  of  dried-out  leaves  from  567  to  1,019  pounds  of 
water — ^ihore  than  do  any  other  forest  trees ;  beeches  and  maples  from 
436  to  914  pounds;  oaks  from  253  to  692  pounds;  and  conifers,  which 
transpire  least,  from  32  to  206  pounds.  The  difference  in  the  amount 
of  transpiration  in  the  different  years  is  explained  by  the  fact  that 
the  years  1879  and  1880  had  more  rain  and  therefore  more  water 
penetrated  the  soil. 

Hohnel  estimates  that  a  fully  stocked  beech  stand,  115  years 
old,  consumes  from  1,560  to  2,140  tons  of  water  per  acre,  or  1.15 
acre-feet  per  year.  The  last  means  that  if  the  water  were  spread 
over  an  acre  it  would  have  a  depth  of  1.15  feet.  If  an  acre  contains 
526  trees  from  50  to  60  years  old,  the  water  consumption  is  only 
1,026  tons  per  acre,  or  0.70  acre-foot;  and  if  it  contains  1,620  trees, 
only  35  years  old,  the  consumption  is  as  low  at  321.5  tons  per  acre, 
or  0.23  acre-foot.  Hohnel  expressed  the  quantities  of  water  that 
were  transpired  in  1880  in  per  cent  of  the  precipitation  of  that  year. 
He  foimd  that  elm  transpired  43V^  per  cent,  beech  25  per  cent,  and 
birch  40  per  cent  of  the  precipitation.  In  1878  and  1879  the  per 
cent  of  transpiration  was  smaller. 

Wollny,  in  observations  carried  on  for  six  years,  determined  the 
amount  of  water  transpired  by  different  species  of  trees  in  pots, 
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containing  identical  amounts  and  kinds  of  soil,  by  measuring  the 
amounts  of  water  which  percolated  through  the  pots.  He  round 
Ihat  spruce  transpires,  on  an  average,  during  the  year  37.9  per  cent 
of  the  annual  precipitation  and  birch  27.8  per  cent;  but  that  during 
the  vegetative  period  the  amount  transpired  by  the  two  species  is 
utmost  the  same,  spruce  33  per  cent  and  birch  32.1  per  cent. 

Ney'^  computed,  on  the  basis  of  Hohnel's  results,  the  amount 
transpired  during  the  entire  vegetative  season  by  beech  as  10.8 
inches,  spruce  8.3  inches,  and  pine  2,9  inches;  or,  for  the  forest.in 
<;eneral,  7.3  inches.  This,  expressed  in  per  cent  of  the  total  precipi- 
tation (31.5  inches),  would  be  23.2.  In  the  case  of  coniferous  trees 
the  amount  transpired  during  the  winter  must  be  taken  into  ac- 
count, so  that  the  transpiration  of  pine  for  the  entire  year  would  be 
3.1  inches  (10.2  per  cent  of  the  total  precipitation)  and  for  spruce 
9.1  inches  (28.9  per  cent  of  the  total  precipitation). 


TOTAL  auovht  of  water  lost  t 


Loss  of  water  to  streams  through  interception  by  tree  crowns  and 
};round  cover,  by  evaporation  from  the  ground,  and  by  transpiration, 
in  a  level  country  with  no  surface  run-off,  may  be  summed  up  for 
different  kinds  of  forest,  as  in  Table  15. 


'I'ABLB  16. — Lost  of  water  to  9tream«  tn  forests  in  level  countrv  (anniHil  pre- 
ctpitatian  Sl^  tnctiea) 
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On  the  basis  of  WoUny's  and  Riesler's  experiments  Ney  has  deter- 
Tiiined  the  total  annual  loss  of  water  from  field  crops  throi^  inter- 
ception of  precipitation  by  the  plants,  evaporation  m>m  the  soil,  and 
transpiration  to  be  as  shown  in  Table  16, 
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On  bare  soil  in  level  country  the  only  loss  is  from  evaporation  from 
the  soil.  This  amount  has  been  found  to  be  on  an  average  about 
50  per  cent  of  the  precipitation. 

The  figures  given,  which  are  corroborated  by  daily  practical  expe- 
rience, shows  uiat  in  a  level  country  a  soil  covered  with  vegetati(Hi 
of  some  kind  surr^iders  to  the  ground  waters  a  much  smaller  amount 
of  water  than  bare  soil  with  no  vegetation  at  all,  and  a  forest,  at 
least  a  spruce  forest,  less  than  field  crops.  The  only  vegetative  cover 
which  uses  up  more  water  than  a  spruce  forest  is  an  overflowed 
meadow,  which  can  draw  upon  a  supply  of  water  in  addition  to  the 
precipitation.  That  any  vegetable  cover  in  a,  level  country  tends 
to  reduce  the  amount  oi  water  available  for  stream  flow  is  clearly 
shown  by  numerous  experiments.  In  the  United  States  King'^  has 
demonstrated  this  for  corn.  During  the  growing  seasons  of  1899 
and  1890  the  mean  height  of  ground  water  imder  corn  was  lower 
than  that  under  fallow  land.  From  this  he  inferred  that  com  exerts 
a  measurable  influence  in  depressing  the  height  of  ground  water 
lying  at  a  depth  of  over  7  feet  oelow  the  surface. 

Becent  experiments  in  Bussia  by  Ototzkv  and  others,  taken  with 
those  by  German  and  French  investigators,  have  brought  out  the  fact 
that  in  a  level  country  with  ground  waters  not  in  motion  the  himiidity 
of  the  forest  soil,  which  is  very  great  at  the  surface,  rapidly  decreases 
with  depth.  According  to  Eoermayer,  this  desiccating  influence 
extends  under  spruce  stands  to  31.5  inches,  and,  according  to  Russian 
investigators,  even  to  from  10  to  13  feet.  The  forest,  liEe  any  other 
vegetable  cover,  desiccates  the  layer  of  soil  within  which  its  roots  are 
active,  and  since  the  roots  of  forest  trees  go  to  a  much  greater  depth 
than  the  roots  of  cultivated  crops,  this  has  led  to  the  conclusion  that 
forest  cover  absorbs  more  moisture,  and  therefore  desiccates  the  soil 
to  a  greater  depth,  than  any  other  vegetal  cover. 

These  investigations,  of  which  those  carried  on  by  Professor  Henry 
in  the  forest  otMondon,  near  Luneville,  France,  must  be  considered 
the  most  conclusive,  have  established  with  sufficient  accuracy  that  in 
the  forests  of  a  level  country  in  a  temperate  or  cold  climate,  where 
the  geological  strata  are  homogeneous  and  horizontal,  and  the  ground 
water  is,  therefore,  not  in  motion,  and  where  there  is  no  surface  run- 
off, (1)  the  water  table  is  lower  under  the  forest  than  outside  during 
every  season  of  the  year,  and  (2)  this  depression  is  more  marked 
in  regions  with  deficient  precipitation  than  where  the  precipitation 
is  ^eat. 

Ototzky's  and  Henry's  experiments  can  not,  however,  be  general- 
ized for  all  sjjecies  and  for  all  level  countries  of  the  world,  since 
there  are  species  and  level  regions  where  just  the  reverse  is  true. 
Thus,  for  instance,  in  level  tropical  regions,  where  the  heat  is  intense, 
and  the  bare  soil,  though  it  may  receive  large  quantities  of  rain,  is 
subject  to  great  evaporation,  the  soil  under  forest  cover,  in  spite  of 
intense  transpiration,  may  contain  more  moisture  than  that  in  the 
open,  especially  since  transpiration  in  tropical  climates  during  the 


""King,  F.  H.     Obsenratlona  and  ezpertmentB  on  the  fluctuations  in  tho  level  and  rate 
•f  (Doveiscnt  of  ground  water.     (U.  S. — Weather  bureau.    Bulletin  5,  1802,  p.  32.) 
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B.  Ribbentrop**  reports  that  wells  from  6  to  10  feet  deep,  dug  within 
the  forest  plantations  in  the  suburbs  of  Madras,  near  Trichinopoli, 
British  India,  contain  water  during  the  hottest  season,  while  neigh- 
boring wells,  15  feet  deep,  outside  of  the  forest,  and  rivers  in  the 
vicinity,  are  entirely  dry  during  the  hot  months.  This  is  due  to  the 
enormous  evaporation  irom  the  bare  soil  during  the  hot  months, 
evaporation  which  is  much  greater  than  the  transpiration  from  the 
forest  cover. 

It  is  also  true,  as  Ney  has  shown,  that,  from  the  consumption  of 
water  by  different  forest  trees,  it  may  be  inferred  that  in  a  level 
country  the  cutting  away  of  such  forests  as  beech  or  spruce  may  even 
lead  to  an  increase  in  ground  waters.  The  cutting  away  of  pine 
forests  in  a  level  country  would,  however,  be  injurious  to  ground 
waters  unless  the  soil  should  remain  entireljr  bare,  for  any  other 
vegetation  which  would  take  the  place  of  pine  would  consume  a 
larger  amount  of  water  and,  therefore,  tend  to  lower  the  ground 
water  to  a  greater  extent  than  the  pine  lorests. 

The  lowering  eflfect  on  ground  waters  of  the  forest  is  well  known 
from  practical  experience.  The  afforestation  of  the  swamp  lands 
of  southern  France,  called  the  Landes,  with  maritime  pine,  brought 
about  a  lowering  of  the  water  table.  In  Italy  the  water  table  in 
swampy  regions  m  Europe  the  drainage  ditches,  which  before  affor- 
estation were  always  full  of  water,  axter  planting  became  entirely 
dry. 

As  a  net  result  of  all  these  experiments  in  different  parts  of  the 
world,  it  must  be  admitted  that  a  difference  exists  between  the  hydro- 
physical  influence  of  the  forest  in  the  plains  and  that  of  forests  in 
the  mountains  and  hills.  In  the  plains  the  forest,  because  of  its 
desiccating  effect  upon  the  soil : 

(1)  Constitutes  an  effective  means  of  draining  and  drying  up 
swampy  lands^  the  breeding  places  of  malaria  and  swamp  fevers. 
The  reforestaticm  of  the  Landes,  Sologne,  the  Pontine  marshes,  and 
a  hundred  other  examples  prove  this. 

(2)  It  draws  moisture  from  a  greater  depth  than  does  any  other 
plant  organism,  thus  affecting  the  unutilized  water  of  the  lower 
horizontal  strata  by  bringing  it  again  into  the  genei-al  circulation  of 
water  in  the  atmosphere,  and  making  it  available  for  vegetation. 

(3)  While  it  lowers  to  some  extent  the  subterranean  water  level, 
it  has  no  injurious  effect  upon  springs,  since  these  are  practically 
lacking  in  the  level  countries  with  horizontal  geological  strata  where 
its  lowering  influence  has  been  chiefly  noted. 

^4)  It  refreshes  the  air  above  it  and  increases  the  condensation  of 
moisture  carried  bjr  the  winds,  thus  increasing  the  frequency  of  rains 
during  the  vegetative  season. 

EFFECT  OF  FOKEST  IN  MOUNTAINOUS  REGIONS 
INTERCEPTION,    EVAPORATION,  AND   TRANSPIRATION 

In  mountainous  regions,  as  already  shown,  the  amount  of  precipi- 
tation increases  within  certain  limits  with  elevation.    The  denser  the 


»Rlbbentrop,   B.     Influence  of  forests  on   the  climatic   conditions  and  fertility  of  ft 
country.     (In  bis  Forestry  In  British  India,  1900,  pp.  39-59.) 
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forest  cover,  the  greater  is  this  increase.  Forests  in  the  mountains 
receive  more  precipitation  than  forests  at  lower  altitudes  in  the  same 
region. 

The  loss  of  precipitation  through  interception  (i)  by  tree  crowns 
and  humus  in  mountainous  regions,  while  it  has  never  been  measured 
accurately,  is  accepted  to  be  less  than  in  level  regions,  first,  because 
in  the  mountains  precipitation  more  often  falls  in  heavy  showers, 
and  second,  because  a  larger  part  of  it  is  in  the  form  of  snow. 

In  mountain  forests  the  loss  through  direct  evaporation  (e)  from 
the  soil  is  considerably  less  than  in  forests  of  a  level  country,  because 
of  the  lower  temperatures  at  higher  altitudes. 

The  amount  of  water  transpired  (t)  b^  a  forest  in  the  mountains 
is  also  less,  for  the  vegetative  period  is  shorter,  the  temperature 
lower,  and  there  is,  in  consequence^  less  growth  per  unit  of  area. 
This  is  well  illustrated  by  the  variation  in  the  amount  and  weight  of 
leaves  produced  by  the  same  species  at  diflPerent  altitudes.  At  an  ele- 
vation of  460  feet,  1,000  beecn  leaves  have  an  aggregate  surface  of 
36.7  square  feet,  but  at  an  elevation  of  4,500  feet  this  falls  to  9.8 
sauare  feet.  Not  only  the  surface  and  weight  of  the  same  number 
or  leaves  decrease  with  increase  in  altitude,  but  the  ash  content  de- 
creases as  well.  At  a  height  of  450  feet,  the  ash  content  of  beech 
leaves  is  9.91  per  cent,  and  of  fir  needles  10.19  per  cent.  At  an 
elevation  of  8,500  feet,  that  of  beech  is  4.03  and  of  fir  3.58  per  cent. 

Thus  in  mountain  forests  everything  tends  to  reduce  loss  of  pre- 
cipitation, through  interception,  evaporation,  and  transpiration,  to 
a  minimum,  and.  consequently,  to  increase  the  amount  of  water 
available  stream  flow. 

Observations  carried  on  in  forests  over  a  broken  topography, 
where  the  geolo^cal  strata  are  not  horizontal,  and  the  ground  waters 
therefore  in  motion,  and  where  there  is  a  surface  run-off,  have  failed 
to  establish  any  lowering  of  the  water  table  under  the  forest.  On 
the  contrary,  Ilartmann,"  hydraulic  engineer  of  the  State  of  Bavaria, 
who  carried  on  these  investigations  in  cooperation  with  the  Bavarian 
Forest  Service  at  the  initiative  of  the  International  Association  of 
Forest  Experiment  Stations,  found  that  the  water  table  at  Mindel- 
heim  (altitude  2,000  feet)  was  nearer  the  surface  in  the  forests  than 
outside. 

SUSFACE  BT7N-0FF  CONVERTED  TO  SEEPAGE 

In  the  mountains  the  greatest  source  of  loss  of  precipitation  is 
through  surface  run-off  (r),  and  the  most  important  influence  which 
a  for^  cover  has  is  in  reducing  this. 

A  German  investigator  of  high  standing  (Ney)  estimates  the 
amount  of  water  which  the  forest  cover  saves  to  the  soil  by  reducing 
the  surface  run-off  and  changing  it  to  underground  seepage  to  be  as 
follows :  For  forests  at  low  altitudes  where  the  rains  are  not  heavy 
and  the  soil  is  less  subject  to  freezing,  20  per  cent ;  for  forests  of 
moderate  altitudes,  35  per  cent;  and  for  mountain  forests,  50  per 
cent  of  the  precipitation. 

.  **  Ebermayer.  E.,  and  Hartmann,  O.    Untersuchun^en  Uber  den  Eluflusa  des  Waldes  aut 
den  GrundwUflflentand.     Munlcb,  1904. 
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Measurements  of  surface  run-off  made  in  1860  by  Jeandel,  Cante- 
gril,  and  Bellot  '**  in  the  Vosges,  show  that  the  surface  run-off  from 
the  wooded  slopes  is  only  about  half  as  much  as  that  from  deforested 
slopes,  while,  from  the  former,  the  underground  seepage  is  greater 
and  the  flow  of  the  streams  more  regular. 

Such  an  authority  as  Huffel  ^®  states  that  under  ordinary  conditions 
of  rainfall  there  is  practically  no  surface  run-off  from  wooded  water- 
sheds having  an  abundant  leaf  litter. 

The  saving  of  precipitation  effected  in  this  way  by  the  forest  is 
more  than  sufficient  to  offset  whatever  loss  may  be  sustained  through 
transpiration  or  interception  by  tree  crowns.  This  is  clearly  brought 
out  by  the  following:  facts:  The  entire  loss  of  water  from  fore^ed 
areas  at  moderate  altitudes,  even  on  the  steepest  slopes,  is  about  equal 
to  that  from  forest  in  level  country.*^  Ney  places  this  at  19.4  inches 
or  61.6  per  cent  of  the  precipitation  (31.6  inches).  Cultivated  fields 
on  similar  slopes  have  been  computed  to  lose,  through  interception  by 
vegetable  cover,  evaporation  from  the  soil,  transportation,  and  sur- 
face run-off,  24.9  inches,  or  79  per  cent  of  tne  precipitation,  and  bare 
surfaces  27.2  inches,  or  86.4  per  cent.  The  higher  the  altitude,  the 
steeper  the  slope,  the  heavier  the  rainfall,  and  the  greater  the  pre- 
cipitation, the  more  marked  will  be  the  difference.  This  holds  true, 
not  only  lor  such  species  of  trees  as  beech  or  pine,  the  entire  loss  of 
water  from  which  is  less  than  that  from  cultivated  fields,  but  also 
for  spruce.  Although  in  a  level  country  a  spruce  forest  consumes 
more  water  than  do  cultivated  fields,  at  high  elevations,  where  the 
precipitation  is  from  43  to  47  inches,  it  consumes  only  9.2  inches,  or 
21.5  per  cent  of  the  total  precipitation,  less  than  open  fields  and  nearly 
15.7  inches  or  34  per  cent  less  than  bare  surfaces. 

The  ability  of  the  forest  to  check  surface  run-off  is  greatest  when 
the  ground  l>eneath  is  covered  with  an  unbroken  leaf  litter.  A  forest 
without  leaf  litter,  on  slopes  at  moderate  altitudes,  has  little  effect 
in  checking  run-off.  The  entire  loss  of  precipitation  from  such  a 
forest  was  found  to  be  26.9  inches,  while  that  from  bare  surface  in 
the  same  situation  was  27.2  inches.  Hence,  for  a  forest  to  exercise 
its  most  beneficial  effect  upon  run-off,  it  must  not  be  burned  over, 
grazed,  or  otherwise  interiered  with  in  its  normal  function. 

That  a  normal  forest  in  the  mountains  saves  more  water  for  stream 
flow  than  any  other  vegetal  cover  or  any  bare  surface  is  shown  also 
by  the  abundance  of  springs  in  mountain  forests. 

This  difference  in  the  hydrological  influence  of  the  forest  in  level 
country  and  in  the  mountains  makes  clear  how  unfounded  is  the  con- 
tention occasionally  expressed  that  if  the  forests  are  to  control  stream 
flow  it  is  necessary  to  keep  them  not  only  on  the  headwaters  of  the 
stream  but  also  on  their  lower  levels,  since  the  latter  form  by  far  the 
largest  part  of  the  drainage  basin.  As  carefully  conducted  experi- 
ments have  shown,  the  presence  of  forests  at  low  levels,  especially 
spruce,  may  impoverish  the  ground  waters  instead  of  enriching  them. 
At  best  the  influence  would  be  the  same  of  that  of  agricultural  soil 
kept  in  good  tillage.  A  forest  in  the  mountains,  on  the  other  hand, 
actually  conveys  more  water  to  the  ground  than  does  any  other  vege- 

*"  Jeandel,  F.,  Cantegril  and  Bellot.  :6tude8  exp^rimentales  sur  les  Inondatlons.  Parii, 
1862. 

•>  Huffel,  O.     EStiides  ezp^rimentalcs  sur  les  inondations.     Paris  et  Nancy,  1862, 
"  Ney,  C.  E.     Der  Wald  und  die  Quellen.     TUblngen,  1898. 
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tal  cover.  The  greatest  influence  of  a  forest  upon  stream  flow,  there- 
fore, is  at  high  cdtitudes,  where  precipitation  is  heaviest,  slopes  steep- 
est, and  erosion  easiest.  Even  if  good  agriculture,  as  sometimes 
claimed,  could  have  there  the  same  e&ct  upon  erosion  and  absorption 
of  water  as  forest  cover,  which  it  has  not,  the  fact  would  be  of  na 
practical  value,  since  agriculture  at  high  altitudes  is,  as  a  rule, 
impracticable. 

Seduction  of  surface  run-off  means  both  an  increase  of  under- 
ground seepagiB  and  prevention  of  erosion,  two  important  factors  in 
the  regulation  of  stream  flow.  The  action  of  mountain  forests  in 
protecting  the  soil  against  erosion  and  in  increasing  underground 
seepage  at  the  expense  of  surface  run-off  is  the  result  of  their  ability 
to  lessen  the  severity  of  rainfall,  to  retard  the  melting  of  snow,  to 
offer  mechanical  obstacles  to  surface  run-off,  to  hold  the  soil  together, 
to  keep  it  in  a  permeable  state,  to  increase  its  volume  by  constantly 
adding  new  soil,  and  to  absorb  large  quantities  of  water  by  its  leaf 
litter. 

Severity  of  rainfall  checked, — ^The  amount  of  water  which  filters 
into  the  ground  depends,  for  one  thing,  upon  the  length  of  time 
the  water  remains  in  contact  with  the  soil.  For  slopes  of  the  same 
gradient  this,  in  turn,  depends  upon  the  duration  of  the  rain  or  on 
the  time  the  snow  takes  to  melt.  Imbeaux  '*  found,  for  deforested  or 
poorlv  forested  watersheds  near  Mirabeau,  that  during  three  excep- 
tional rainfalls  the  surface  run-off  from  slopes  of  the  same  gradient 
constituted  in  one  case  33  per  cent,  in  another  39  per  cent,  and  in  a 
third  42  per  cent  of  the  precipitation,  while  during  less  heavy  rains 
this  per  cent  fell  to  22  and  in  light  rains  to  18.  Other  figures  ob- 
tained at  the  confluence  of  the  Durance  with  the  River  Rhone  were 
close  to  those  obtained  at  Mirabeau  but  somewhat  smaller.  For  the 
Danube,  near  Vienna,  Lauda,  the  Central  Hj^drographic  Bureau, 
using  the  same  method,  found  that  for  the  period  between  Julv  28 
and  August  14,  1897,  the  surface  run-off  formed  42  per  cent  oi  the 
precipitation. 

The  forest  modifies  both  the  severity  and  the  duration  of  the 
rainfall.  By  its  foliage  and  branches  it  breaks  the  force  of  the  rain, 
so  that  the  water  reaches  the  soil  without  violence  and  at  the  same 
time  prolongs  its  duration.  After  a  storm  water  continues  to  drip 
from  the  leaves  and  twigs  for  one  or  two  hours.  The  water  in  the 
forest,  therefore,  falls  more  quietly  and  for  a  longer  time  and  has 
thus  a  better  chance  to  be  absorbed  by  the  soil. 

Meltmg  of  snow  retarded, — The  rapid  melting  of  the  snow  in  the 
spring,  especially  when  the  ground  is  frozen  or  is  saturated  with 
water,  favors  surface  run-off  and  lessens  seepage.  In  this  country 
the  systematic  measurement  of  snow  in  the  mountains  has  but  re- 
cently been  begun  by  the  Weather  Bureau  in  cooperation  with  other 
bureaus,  and  it  will  be  several  years  before  definite  results  are 
obtained.*®  Such  measurements,  however,  have  been  made  in  other 
countries,  and  the  influence  of  the  forest  upon  the  melting  of  snow 
has  been  thoroughly  determined  by  experiment,  especially  m  Russia, 
where  snow  forms  a  large  portion  of  the  precipitation  and  affects 
most  vitally  the  flow  of  streams. 

^*  Imbeaux.  E.     Essal  prof^ramme  d'hydrolopie.     (Zpitschrlft  fflr  Gewlisserkunde,  1898- 
1«2S,  V.  1.  pp.  68-91,  225-278;  v.  2,  pp.  220-248,  267-274.) 

•U.  8. — Department  of  Agrlculturt« — Woathor  Bureau.     Instructions  No.  76. 
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At  the  Imperial  Agronomic  Institute  at  Moscow  measurements  on 
the  amount  of  snow  mat  reaches  the  ground  in  the  forest  have  been 
carried  on  for  five  years,  both  by  means  of  rain  gauges  and  directly 
bv  measuring  the  snow  cover  in  the  forest  before  its  melting. 
These  measurements  show  very  clearly  that  the  species,  density,  and 
age  of  the  forest  have  a  direct  influence  upon  the  amount  of  snow- 
fall that  reaches  the  ground.  Thus,  while  in  a  birch  stand  between 
70  and  75  years  old  onl^  from  4  to  5  per  cent  of  the  total  snowfall  is 
prevented  from  reaching  the  ground,  in  dense  spruce  stands  the 
tree  crowns  retain  from  50  to  55  per  cent.  In  other  words,  only 
about  half  as  much  snow  reaches  the  ground  in  a  dense  spruce  forest 
as  in  the  open.    This  is  brought  out  in  Table  17. 

Table  17. — Interceptive  influence  of  forests  on  snowfall 


Num- 
ber of 
areas 
ex- 
amined 

Num- 
ber of 
meas- 
ure- 
ments 
of  snow 
depth 

Number 
of  snow 
sam^es 
weighed 

ThicknMSof 

snow 

Water 
equiva-J 
lent  of 
snow 
depth 

Mini- 
mum 

Maxi- 
mum 

Aver- 
age 

AnuKint 
of  water 
per  sere 

1 .  Young  plantations  (2  to  4  years 
old)    and    small    clearings 
within  the  forest. 

20 
11 

2 
32 
25 

7 
21 

4 

3 

5 

3 

1 

260 
377 
62 
887 
662 
225 
460 

6 
74 

157 

57 
832 

7 
27 

8 
56 
43 
13 
20 

8 
2 

0 

2 

8 

Indies 
1&4 
18.0 
10.7 
11.4 
11.4 
11.8 
6.7 

14.2 
U.4 

8.7 

&3 
5l1 

Inches 
26.8 
26.8 
27.2 
10.7 
10.7 

ia3 

13.8 
22.8 

16.5 

16.7 

21.7 
22.4 

Indies 
2L0 
22.2 
23.6 

15.6 

15.2 

16.4 

0.7 

2ao 

15.2 

12.0 

14.1 
13.0 

Indus 
5.1 
5lO 
&6 
8.1 
3.1 
3.2 
2.1 

4.4 

3.1 

2.0 

3.1 
3.1 

(hMcfed 
18, 4» 

2.  Birch  forest  (35  to  75  years  old). 

3.  Oaic  forest  (25  to  00  years  old)... 

4.  Pineforests 

18, 3» 
20.148 

11.255 

Young  (25  to  35  years  old) . 
Old  (60  to  90  years  old) .... 
6.  Spruce  forest  (25  to  35  years  old) . 
6.  Pine  forest  with  admixture  of 

birch  (65  to  75  years  old) 

Pine  forest  with  admix- 
ture of  Urch  (25  to  85 
years  old) 

ia417 

11.197 

7,711 

15,753 
11,290 

Pine  forest  with  admix- 
ture of  spruce  (35  years 
old) 

101391 

7.  Spruce  forest  with  admixture 
of  larch 

11,103 

8.  Cultivated  field 

ii,asi 

Thus  an  acre  of  broadleaf  forest  (birch  35  to  75  years  old  and 
oak  25  to  90  years  old)  will  contain  per  acre  about  41  per  cent  more 
snow  water  than  a  pure  pine  forest  (20  to  90  years  old) ;  60  per  cent 
more  than  a  pure  spruce  forest;  or  an  average  of  about  50  per  cent 
more  than  coniferous  forests  in  general.  The  table  shows  also  that 
the  age  of  the  stand  has  an  important  influence  upon  the  amount 
of  snow  on  the  ground.  Thus  young  pine  stands  contain  from  9  to 
10  per  cent  more  snow  than  older  pine  stands  (60  to  90  years  old). 
The  important  fact  which  these  figures  show,  however,  is  that  young 
forests,  deciduous  forests,  and  small  openings  within  the  forest  collect 
nearly  twice  as  much  snow  as  open  fields,  while  dense,  pure  spruce 
forests  contain  less  than  open  fields. 

Upon  the  comparative  loss  of  snow  through  drifting  or  evapora- 
tion from  forested  and  from  un  forested  areas  there  exists  compara- 
tively little  data.  This  is  due  chiefly  to  the  great  diflSculty  of  mak- 
ing satisfactory  measurements  on  the  wind-blown  and  constantly 
shifting  snow  in  the  open.  Such  meteological  observations  ana 
empirical  data  as  do  exist,  however,  agree  in  showing  that  the  loss  of 
snow  in  the  forest  during  thaws  in  the  winter  and  from  other  causes 
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is  much  less  than  that  outside.  This  id  due,  as  in  the  case  of  aqueous 
precipitation,  to  the  protection  afforded  by  the  forest  cover  from  the 
direct  rays  ox  the  sun  and  from  radiation,  to  the  lesser  circulation  of 
the  forest  air,  and  to  the  narrower  range  of  temperature  inside  the 
forest  than  outside.  Because  of  this  protection  from  the  sun  and 
wind  and  also  because  of  the  partial  retention  of  the  spring  rains 
by  the  forest  cover  the  melting  of  snow  in  the  forest  continues  for 
three,  four,  and  five  weeks  longer  than  in  the  open. 

The  influence  of  forests  in  retarding  the  melting  of  snow  has  been 
demonstrated  with  especial  precision  in  a  10  years'  series  of  observa- 
tions carried  on  at  the  Imperial  Agronomic  Institute  at  Moscow. 
These  show  that  the  period  of  snow  melting  lasts  within  the  forests 
from  26  (1904)  to  67jfl902)  days,  while  snow  in  the  open  disappears 
within  6  or  7  days.  Thus  in  1908  the  melting  of  snow,  which  began 
April  12,  lasted  in  the  forest  until  May  15  (84  days),  but  in  the 
fields,  pastures,  and  all  other  open  places  surrounding  the  institute 
only  until  April  22  (11  days),  while  in  the  more  exposed  fields  the 
^Dow  had  all  disappeared  as  early  as  April  18,  7  days  after  it  had 
begun  to  melt.  The  retention  oi  snow  m  the  forest  until  May  15 
was  in  spite  of  the  fact  that  after  April  22  there  were  frequent  warm 
rains. 

The  rapidity  with  which  snow  melts  in  the  forest  varies  with  the 
species  and  with  the  density,  age,  and  location  of  the  stand.  This 
variation  has  been  found  to  hold  true  from  year  to  year,  irrespective 
of  the  weather  at  the  time  of  melting.  The  snow  disappears  first  of 
all  from  clearings  in  the  forest,  simultaneously  with  its  disappear- 
ance from  open  fields.  Next  it  disappears  from  young  forest  planta- 
tions, in  which  the  tree  tops  have  not  yet  begun  to  touch  each  other; 
then  from  thin  oak  forests  on  southerly  slopes  and  old.  open  pine 
forests;  then  from  dense  stands  of  bircn  on  northerly  slopes;  later 
from  pine ;  and  last  of  all  from  spruce.  Thus  in  1908  at  the  Impe- 
rial Agronomic  Institute  the  ground  in  field  and  forest  became 
entirely  free  of  snow  on  the  following  dates : 

In  fields,  clearings,  and  open  i^ces April  22. 

In  young,  open  stands April  24. 

In  old,  oiien  stands  on  south  slopes AprU2Q. 

In  birch  stands April  29. 

In  pine  stands May  6. 

In  spruce  stands May  16. 

Thus,  while  compared  with  deciduous  stands,  coniferous  forests, 
and  especially  pure  dense  spruce,  prevent  large  accumulations  ox 
snow,  their  effect  in  retarding  its  melting,  especially  in  the  case  of 
spruce,  is  much  greater,  and  lor  this  reason  they  are  more  efficient  in 
reducing  the  height  of  spring  freshets. 

In  an  ordinary  forest  region  the  water  in  the  streams  in  the  spring 
is  derived  from  three  sources:  (1)  The  snow  water  that  runs  off 
froiri  fields  and  clearings;  (2)  the  surface  run-off  from  forest  soil, 
however  slight;  and  (3)  one,  one  and  one-half,  or  two  months  later, 
after  all  the  snow  is  melted,  the  underground  water.  With  the 
destruction  of  the  forest  the  ground  water  is  greatly  decreased,  there 
is  no  longer  the  retarded  ^rf ace  run-off  from  forest  soil,  and  nearly 
all  the  snow  water  runs  off  at  once  as  surface  water  from  the  fields 
and  cleared  land. 
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In  cultivated  fields  and  clearings  in  the  north  the  ground  is  still 
frozen  when  the  snow  melts.  This,  together  with  the  rapid  melting 
of  the  snow  in  the  open,  causes  the  water  soon  to  run  off,  even  from 
gentle  slopes,  in  great  quantities,  as  though  from  the  roof  of  a  build- 
ing. Freezing  of  the  ground  in  fields  and  clearings  is  due  chiefly 
to  unimpeded  radiation  in  the  fall  and  to  the  blowing  awaj  of  the 
protective  cover  of  snow  in  the  winter.  Cultivated  grouna  freezes 
especialy  deep  during  the  winter  if  saturated  with  rain  water  at  the 
time  of  the  first  fall  frost.  Surface  run-off  from  open  fields  is  fur- 
ther increased  when  thaws  during  the  winter  coat  the  ground  under 
the  snow  with  an  icy  sheet,  over  which  the  snow  waters  run  off  in  the 
spring  without  penetrating  the  ground. 

In  the  forest,  on  the  other  hand,  the  soil  is  warmer  than  in  the 
open.  It  is  protected  from  radiation  by  trees.  It  is  further  pro- 
tected by  the  leaf  litter,  a  poor  conductor  of  heat,  which  both  pre- 
vents its  cooling  off  and  protects  it  from  freezing  in  winter,  and  in 
the  processes  of  fermentation  and  decay  contributes  the  heat  wliich 
these  evolve.  The  relatively  even  cover  of  snow  on  the  ground  pro- 
tects it  still  further.  Under  this  triple  protection  the  forest  <?oil 
either  does  not  freeze  at  all  or  freezes  much  later  in  the  winter  and 
to  a  much  less  depth  than  in  open  places.  Moreover,  it  thaws  out 
in  the  spring  while  still  under  its  cover  of  snow.  The  slow  melting 
of  snow  in  the  forest,  together  with  the  unfrozen,  or  only  slightly 
frozen,  condition  of  the  ground  beneath,  permits  a  much  greater 
percolation  there  than  in  the  open.  This  water-holding  capacity  of 
the  northern  forest  is  more  marked  in  coniferous  stands,  especially  in 
spruce. 

Closeljr  connected  with  the  relatively  high  temperature  of  the 
forest  soil  is  another  important  fact  which  is  often  entirely  over- 
looked. If  the  soil  of  watersheds  remains  soft  and  unfrozen,  the 
ground  water  which  feeds  the  streams  continues  to  flow  throughout 
the  winter,  thus  keeping  up  the  normal  winter  water  stages  in  the 
streams  under  the  ice.  If,  however,  the  flow  of  underground  water 
ceases  during  the  winter,  the  water  accumulates  in  the  ground,  small 
streams  freeze  to  the  bottom,  and  the  water  stage  of  the  river  falls. 
In  spring  the  ground  water  which  has  accumulated  behind  the  icy 
dams  thus  formed  at  the  bottoms  of  slopes  bordering  the  stream^ 
enters  the  rivers  in  large  quantities.  For  the  regimen  of  rivers, 
therefore,  the  importance  of  forest  cover  on  slopes  bordering  springs, 
creeks,  and  small  streams,  which  are  fed  by  underground  waters,  is 
especially  great. 

Surface  run-oif  obstructed, — ^The  forest  floor,  penetrated  by  a  net- 
work of  roots  and  covered  by  branches  and  stumps,  offers  many  ob- 
structions to  the  surface  run-off  and  so  permits  the  water  to  sink 
into  the  ground.  Percolation  is  made  still  easier  by  the  presence  of 
deep  channels  in  the  soil,  left  by  the  decay  of  large  roots. 

The  porosity  or  permeability  of  the  soil  has  a  great  influence  on 
the  amount  of  surface  run-off.  *  The  influence  of  the  forest,  therefore, 
will  vary  with  the  character  of  the  soil  on  which  it  grows.  On  heavy 
clay  or  other  impermeable  soils  the  crowns  of  trees,  which  break  the 
violence  of  the  rainfall,  together  with  a  surface  mulch  of  leaves  and 
twigs,  prevent  the  soil  from  becoming  compact  and  allow  it  to  retain 
its  granular  structure,  thus  making  it  more  permeable  to  water.    On 
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a  soil  very  permeable  to  water,  such  as  sand,  the  influence  of  the 
forest  in  decreasing  surface  run-off  may  be  very  insignificant,  con- 
sisting chiefly  in  preventing  the  soil  from  being  washed  away. 

An  unbroken  forest  soil  cover  of  half  decomposed  leaf  mulch  and 
humus  aids  greatly  in  retarding  surface  run-off  and  forcing  it  to 
penetrate  into  the  ^ound.  Its  importance  in  this  respect  is  made 
clear  bv  the  foUpwmg  facts:  The  leaf  mulch  on  an  acre  of  virgin 
beech  forest  weighs,  when  air-dried,  about  8,818  pounds;  in  a  pme 
forest,  15,873  pounds ;  and  in  a  spruce  forest,  12,346  pounds.  It  the 
specific  gravity  of  the  air-dry  leaf  litter  be  only  0.5,  then  the  dry  sub- 
stance of  the  leaf  mulch  if  evenly  distributed  over  an  acre  would 
cover  it  in  a  beech  forest  to  a  depth  of  only  0.08  inch,  in  a  pine  forest 
to  0.14  inch,  and  in  a  spruce  forest  to  0.11  inch.  In  nature^  however, 
this  amount  of  leaf  litter  covers  the  ground  in  beech  and  pme  forests 
to  a  depth  of  3.1  inches,  and  in  a  spruce  forest  to  a  depth  of  3.9  inches, 
which  gives  an  idea  of  the  space  within  the  leaf  htter  and  of  the 
volume  of  water  it  may  accommodate. 

Huffel  found  that  a  forest  with  leaf  litter,  after  a  rainfall  of  from 
2.4  to  2.8  inches,  did  not  give  off,  even  on  the  steepest  slopes,  a  drop 
of  water  in  the  form  of  surface  run-off.  If  water  does  not  run  off 
from  such  stands  it  comes  from  the  precipitation  which  falls  on  an 
area  deprived  of  its  forest  cover — for  instance,  a  road.*® 

To  determine  precisely  the  actual  effect  of  different  kinds  of  forest 
soil  in  retaining  the  water  which  they  receive  as  rain  or  melting  snow, 
Prof.  E.  Henry  *^  conducted  a  series  of  experiments  with  typical  soils 
from  spruce  and  beech  forests.  Taking  the  greatest  care  to  preserve 
the  natural  arrangement  and  solidity  of  the  soil,  a  ntmiber  of  samples 
were  removed,  thoroughly  saturated  by  plunging  into  water  for 
several  days,  drained  of  the  excess  moisture,  and  weighed.  After 
being  thoroughly  dried  at  a  temperature  of  100°  C.  (212°  F.)  the 
samples  were  reweighed,  and  the  weight  of  water  held  by  the  satu- 
rated soil  thus  determined.  From  the  average  of  all  the  weighings 
it  was  found  that  the  spruce-needle  humus  contained,  when  satu- 
rated^ 4.15  times  its  own  weight  in  water,  while  the  beech-leaf  humus 
contamed  5.38  times  its  own  weight.  When  simply  air-dried,  which 
is,  of  course,  the  case  in  nature,  beech-leaf  humus  was  found  still  to 
absorb  4.41  times  its  weight,  whUe  air-dried  spruce  humus  took  up 
about  3.38  times  its  weight. 

To  ascertain  the  actual  amount  of  water  absorbed  and  retained  per 
given  unit  of  area  by  spruce  and  beech  humus,  the  average  weight  of 
oven-dried  (100°  C.)  humus  per  2^4  acres  was  determined.  Allowing 
15  per  cent  for  excess  moisture  content  of  air-dried  over  oven- 
dried  humus,  the  air-dried  spruce  and  beech  humus  were  found 
to  have  a  retentive  capacity  oi  approximately  46.44  and  22.2  tons  of 
water  per  acre,  respectively.  This  amounts  in  volume  to  1,610  cubic 
feet  per  acre  for  spruce  and  712  cubic  feet  for  beech  humus,  equiva- 
lent to  a  rainfall  of  0.41  inch  and  0.2  inch,  respectively. 

The  depth  of  soil  has  a  bearing  upon  the  amount  of  water  which 
it  can  retain.  No  matter  what  its  character  may  be,  a  thin  soil  can 
not  retain  much  water.    The  forest,  however,  tends  to  increase  the 

^  N«7,  C.  B.    Der  Wald  und  die  Quellen.    Tabingen.  1893. 

^  Henry,  B.     Influence  de  la  couTerture  morte  Hur  rbamldlt^  da  sol  forestier.     (Annalea 
oe  la  science  agronomlque,  1901,  tome  2,  182-196.) 
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volume  of  soil,  and  thus  creates  greater  reservoirs  for  water.    It  does 
this  in  two  ways:  (1)  From  above,  by  the  addition  of  leaves  and 
twigs,  which,  when  decayed,  become  a  constituent  part  of  the  soil; 
and  (2)  from  below,  by  inducing  disintegration  of  decomposition    ! 
of  the  underlying  rock.    The  forest,  by  constantly  increasing  the 
depth  of  the  soil,  lessens  the  likelihood  of  it  being  washed  away  and 
enables  it  to  remain  where  it  was  formed.    The  addition  of  organic   j 
matter  to  the  soil  increases  its  water-holding  capacity.    The  tree   ' 
roots  at  the  same  time  enter  the  narrow  fissures  of  the  rock,  which 
they  widen,  thus  producing  many  new  openings  into  which  the  water 
may  sink. 

During  the  vegetative  season  the  demand  of  the  forest  upon  the 
water  stored  in  the  ground  is  very  great.    In  summer  the  forest,  like 
other  crops,  consumes  more  water  than  it  receives  in  the  form  of  pre- 
cipitation.   At  the  end  of  the  vegetative  season,  therefore,  the  level 
or  the  underground  water  is  low.    As  a  result,  the  forest  soil  can 
absorb  large  quantities  of  water  during  the  period  of  vegetative  rest, 
when  there  is  an  excess  of  water  on  the  ground,  either  from  heavy 
rains  or  from  the  melting  of  snow.    The  forest  soil,  therefore,  forms   i 
a  reservoir  whose  capacity  is  greatest  when  the  excess  of  water  on  the   , 
ground  and  the  danger  oi  floods  is  greatest.    The  water  stored  in  the   | 
time  of  rest  is  used  by  vegetation  and  for  the  flow  of  streams  later  on 
when  there  is  usually  a  deficiency  of  precipitation. 

SITMMART  or  THE  ErFECTS   OF  FORESTS   IN    CONSERVING   PRECIPITATION 

(1)  The  hydrolo^cal  role  of  forests  in  level  countries  differs  from 
that  of  forests  in  hilly  or  mountainous  regions.  j 

(2)  In  level  country,  where  there  is  no  surface  run-off,  forests,  in  i 
common  with  other  vegetation,  act  as  drainers  of  the  soil;  hence  j 
their  importance  in  draining  marshy  land  and  improving  hygienic  ; 
conditions.    In  such  country  their  effect  upon  springs  is  unmiportant  i 

(3)  In  hilly  and  mountainous  country  forests  are  conservers  of  j 
water  for  stream  flow.  Even  on  the  steepest  slopes  they  create  con-  j 
ditions  with  re^rd  to  surface  run-off  such  as  obtain  in  a  level  coun-  j 
try.  Irrespective  of  species,  they  save  a  greater  amount  of  precipi-  ; 
tation  for  stream  flow  than  does  any  other  vegetable  cover  similarly  \ 
situated.  They  increase  underground  storage  of  water  to  a  larger  \ 
extent  than  do  any  other  vegetable  cover  or  bare  ^rfaces.  The  i 
steeper  the  slope  the  less  permeable  the  soil,  and  the  heavier  the  , 
precipitation  the  greater  is  this  effect. 

(4)  In  the  mountains,  the  forests,  by  breaking  the  violence  of  rain, 
retarding  the  melting  of  snow,  increasing  the  absorptive  capacity  of 
the  soil  cover,  preventing  erosion,  and  checking  surface  run-off  in 
general,  increase  underground  seepage,  and  so  tend  to  maintain  a 
steady  flow  of  water  in  streams. 

Forests  and  Erosiok 

One  far-reaching  influence  of  the  forest  upon  stream  flow  lies  in 
its  ability  to  protect  the  soil  from  washing.  Wherever  the  topog- 
raphy IS  at  all  rough  erosion  of  the  soil  is  a  factor  to  be  dealt  witL 
The  extent  to  which  soil  is  eroded  depends  upon  the  climate,  steepness 
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of  the  ground,  the  character  of  the  coil,  the  geological  formation  of 
the  region,  and  the  surface  pover.  When  the  slopes  are  steep,  the 
soils  and  tibe  underlying  rock  friable,  the  rains  torrential,  and  the 
surface  bare  of  vegetation,  erosion  by  surface  run-off  reaches  colossal 
proportions.  In  such  regions  thousands  of  acres  of  fertile  soil  are 
destroyed  each  year  and  millions  of  cubic  feet  of  silt  deposited  in  the 
bottom  of  rivers  to  form  bars  and  shoals  which  change  the  regimen 
of  the  streams  and  obstruct  navigation. 

Erosion  on  cleared  slopes  above  the  headwaters  of  streams,  where 
agriculture  is  impracticable,  may  be  prevented  by  sodding,  by  a 
growth  of  shrubs,  by  engineering  work  such  as  log  or  rock  dams  in 
deep  gullies,  or  by  covering  the  surface  with  straw,  leaves,  and  brush. 
The  most  permanent,  effective,  and  cheapest  protection  against  ero- 
sion^ however,  is  a  forest  cover.  Grass,  while  effective  in  preventing 
erosion,  does  not  diminish  the  surface  run-off  and  serves  no  other 
useful  purpose.  A  surface  blanket  of  straw,  leaves,  and  brush  is 
only  a  palliative,  and  must  eventually  be  replaced  by  some  permanent 
cover.  Elngineering  work  is,  as  a  rule,  very  expensive,  and  alone 
will  not  fully  accomplish  the  purpose  sought.  Where  the  soil  has 
been  entirely  washed  away,  however,  engineering  work  of  some  sort 
is  necessary  before  any  vegetable  cover  can  be  started. 

The  forest  is  the  most  effective  agent  for  protecting  the  soil  from 
erosion  because  (1)  the  resistance  of  the  soil  to  erosive  action  is 
increased  by  the  roots  of  the  trees,  which  hold  the  soil  firmly  in 
place,  and  (2)  at  the  same  time  the  erosive  force  of  the  run-off  is 
itself  reduced,  because  the  rate  of  its  flow  is  checked  and  its  distribu- 
tion over  the  surface  equalized. 

France  furnishes  a  good  example  of  the  effect  of  forest  cover  upon 
erosion  and  stream  flow.  There  some  800,000  acres  of  farm  land 
had  been  ruined  or  seriously  injured  as  a  result  of  clearing  about 
the  headwaters  of  streams,  and  the  population  of  18  departments 
was  reduced  to  poverty  and  forced  to  emigrate.  In  1860  forest  plant- 
ing was  begun  on  the  headwaters  of  the  streams.  Already  163  tor- 
rents have  been  entirely  controlled  by  this  means,  and  624  more  are 
beginning  to  show  the  effects  of  forests  on  their  headwaters.  Thirty- 
one  of  the  torrents  now  entirelv  controlled  were  a  half  century  ago 
considered  hopelessly  bad.  The  foremost  French  engineers,  after 
many  experiments,  have  come  to  the  final  conclusion  that  forest  cover 
is  one  of  the  most  effective  means  for  checking  erosion  and  that  the 
best  place  to  control  stream  flow  is  at  the  headwaters  of  the  streams. 
Examples  of  reforestation  of  mountains  for  the  control  of  torrents 
are  to  be  found  not  only  in  the  French  Alps  but  also  in  the  Swiss 
Alps  and  in  Tyrol. 

Erosion  has  a  bearing  on  the  height  of  flood  water  in  the  rivers, 
since  the  sediment  carried  by  the  rivers  and  the  coarser  detritus 
brought  down  by  mountain  streams  often  increase  stream  volume  to 
such  an  extent  that  the  height  of  the  water  is  raised  far  beyond  the 
point  it  would  reach  if  it  came  free  of  detritus  and  sediment.  When 
the  channel  of  a  stream  has  become  filled  with  waste  material  even 
a  slight  rainfall  will  cause  a  flood,  while,  if  the  channel  were  deep, 
it  would  have  no  perceptible  effect  upon  the  height  of  water  in  the 
stream.  The  filling  oi  mountain  streams  with  waste  not  only  in- 
creases the  frequency  of  floods  but  causes  the  streams  to  assume  the 
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character  of  torrents.  A  channel  filled  entirely  or  partially  witii 
foreign  material  can  not  hold  large  quantities  of  water,  wiule  the 
denuded  slopes  deliver  the  storm  water  almost  as  fast  as  it  falls. 

JHow  great  may  be  the  volume  of  detritus  carried  by  a  given  vol- 
ume of  water  is  shown  by  Demontzey,**  who  computed  that  one 
mountain  torrent  brought  down  in  85,020  cubic  yards  of  water  221,052 
cubic  yards  of  detritus,  or  more  than  two  and  a  half  times  its  own    ^ 
volume. 

L.  C.  Gl^Mi*'  ascribes  the  change  in  regimen  of  many  of  the  moun- 
tain streams  in  the  southern  Appalachian  to  the  denudation  of  the 
steep  mountain  slopes  and  the  consequent  erosion.  He  finds  con- 
clusive evidence  of  increased  erosion,  the  result  of  clearing  on  the 
mountain  stream  basins  since  1885,  in  the  character  of  the  flood-plain 
deposits  within  recent  years.  When  floods  are  small  or  gentle  the 
flood-plain  deposits  consist  of  fine  alluvium.  When  the  floods  are 
great  and  violent  the  deposits  consist  of  coarse  sand,  cobbles,  and 
bowlders.  In  the  past  the  flood-plain  deposits  of  such  southern 
rivers  as  the  Watauga,  the  Doe,  the  Nolichucky,  the  French  Broad, 
the  Catawba,  and  the  Yadkin  were  built  of  fine  sandy  loam  or  clay. 
In  the  last  decade,  however,  the  deposits  have  grown  coarser,  which 
points  to  an  increase  both  in  the  height  and  in  violence  of  floods. 

In  mountainous  regions  where  a  thin  soil  covered  with  forest  is 
underlaid  with  hard  rock,  such  as  limestone,  or  with  unfertile  forma- 
tions, such  as  chalk,  destruction  of  the  forest  may  often  result  in 
the  complete  desolation  of  the  region.  As  long  as  the  soil,  formed 
during  centuries  by  the  disintegration  of  the  rock  and  the  accumu- 
lation of  humus,  is  held  together  by  the  roots  of  trees,  some  ground 
waters  may  accumulate  within  it,  or  even  small  springs  may  be 
found.  As  soon,  however,  as  the  forest  is  removed  the  thin  soil  is 
washed,  even  from  ^ntle  slopes,  and  nothing  remains  but  bare  rock. 
Exanjples  of  this  kind  are  common  all  over  the  world  and  may  be 
found  even  in  this  country,  in  spite  of  the  fact  that  here  destruction 
of  the  forests  is  comparatively  recent,  and  consequently  erosion  has 
not  progressed  as  far  in  some  portions  of  the  Old  World.  There, 
as  in  Karst,  portions  of  Greece,  Palestine,  and  the  mountainous  prov- 
inces of  southern  France  and  Italy,  the  evils  of  forest  destruction  and 
subsequent  erosion  are  strikingly  evident. 

In  Karst  deforestation  has  practically  converted  the  region  into  a 
desert.  The  burning  sun  now  strikes  the  naked  rocks,  from  which 
the  atmosphere  is  heated  by  radiation,  while  the  rain  is  lost  in  the 
rock  fissures  without  benefit  to  vegetation.  For  many  square  miles 
the  country  is  one  of  drought. 

In  the  United  States  the  effect  of  destruction  of  forest  cover  upon 
erosion  is  most  impressively  shown  by  the  conditions  prevailing  in 
the  Ducktown  copper  region,  Tennessee.  Smelters  started  about  16 
years  ago  near  Ducktown  have  killed,  by  sulphuric  fumes,  all  vege- 
tation iii  their  immediate  vicinity.  The  slopes  are  now  bare  and  aw 
being  rapidly  eroded.  On  Potato  Creek  this  eroded  material  is 
accumulating  at  the  rate  of  a  foot  or  more  each  year  and  has  buried 

Parl^™882**^'  ^'     ^™**^  pratique  du  reboisement  «t  do  gasoDnement  des  montagnet. 

M<mSShAiPi£„4«'^^?*K.**^*"^T^™J?****'  ^^  t*»o  BouOierti  Appalachian  region   and  the 
Pa^  720  WaBhlngton,  D.  C.  1911.     (U.  S.  QeologiSa  Survey.     Prof eaSowS 
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telephone  poles  almost  to  their  cross  arms.  On  Ocoee  Biver  each 
flood  deDosits  large  quantities  of  sand  and  periodically  dams  the 
river.    The  country  for  several  miles  has  become  a  barren  waste. 

Of  all  vegetable  covers,  forests  are  most  efllicient  in  preventing  the 
slopes  from  eroding  and  the  beds  of  streams  from  filling  with  silt 
Even  on  very  permeable  soils,  where  their  effect  upon  the  under- 
ground storage  of  water  may  be  of  secondary  importonoe,  they  are 
necessary  as  protection  against  erosion. 

PABT  n.— BISirXTS  BT  THE   HTDBOXXTBIC   XSTHOD 

Beuabilttt  of  Available  Records  of  Stream  Measurements 

Measurements  of  the  flow  of  waters  in  streams  from  forested  and 
unforested  watersheds  would  theoretically  be  the  best  check  upon 
the  conclusions  obtained  by  the  physical  method.  Actual  measure- 
ments of  stream  flow,  however,  have  not  lead  to  such  conclusive  re- 
sults as  have  the  data  secured  oy  the  physical  method ;  nevertheless, 
the  consensus  of  opinion  among  the  leading  authorities  in  engineer- 
ing and  forestry  the  world  over  is  that  the  forest  exercises  a  potent 
influence  in  the  regulation  of  stream  flow.  It  is  true  that  there  is  a 
very  considerable  divergence  of  opinion  on  the  extent  of  this  in- 
fluence. Close  study,  howev«*,  traces  this  to  the  complexity  of  the 
I  problem  and  the  failure  to  give  due  weight  to  the  factors  involved, 
'  as  well  as  to  the  needless  confusion  arising  from  the  introduction  ox 
factors  which  have  no  bearing  on  the  subject. 

WhUe  in  many  countries  observations  on  the  behavior  of  streams 
date  back  a  number  of  years*  most  of  them  suffer  from  lack  of  exact 
measurements  of  stream  discnarge  over  a  period  of  years  long  enough 
to  neutralize  exceptional  conditions,  and  also  from  lack  of  accurate 
records  of  the  condition  of  the  drainage  basin  during  the  same 
period. 

In  this  country  therei  are  about  287  rivers  which  are  classed  as 
navigable.  Of  tnese  scarcely  26  per  cent  have  any  kind  of  coex- 
tensive records  of  precipitation  and  stream  measurements  covering 
periods  of  more  than  15  years.  In  Europe  records  of  stream  meas- 
jUrements  for  some  rivers,  like  the  Seine,  at  Paris,  have  been  kept 
ance  1732;  for  the  Elbe,  near  the  town  of  Magdeburg,  since  1728; 
for  the  Rhine,  since  1770.  But  these  measurements  ako  are  not  oi 
Mch  a  character  as  to  enable  one  to  draw  accurate  conclusions  with 
l^egard  to  the  effect  of  forests  lipon  stream  flow.  Even  in  Germany 
^ere  are  not  more  than  two  or  three  rivers  for  which  any  records 
«f  scientific  value  are  available. 

With  the  exception  of  a  carefully  planned  experiment  hv  the 
Swiss  Government  and  a  similar  experiment  started  in  the  Koclqr 
fountains  by  the  Forest  Service,  no  thoroughly  accurate  studies  of 
this  problem  have  been  made  anywhere.  In  practically  none  of  the 
American  investigations  and  in  very  few  of  the  European  stream- 
9ow  studies  have  accurate  records  existed  of  the  condition  of  the 

Ever  on  the  catchment  basins,  though  in  some  cases  the  changes  in 
e  cover  are  roughly  referred  to  for  the  period  under  investigation. 
Ihe  mere  statement  that  lumbering  has  oeen  carried  on  in  a  given 
Watershed,  while  in  another  waterdied  no  logging  has  been  done,  is 
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not  a  sufficient  proof  that  the  beneficial  influence  of  the  forest  ooTei 
on  the  former  nas  been  impaired,  while  on  the  other  it  has  not.  A 
logged-over  area  may  contain  young  reproduction,  the  effect  of  whicl 
upon  the  run-off  may  be  just  as  favorable  as  virgin  forest.  On  tht 
other  hand,  a  virgin  forest,  if  repeatedly  burned  or  grazed  and  thu 
deprived  oi  its  leaf  litter,  may  cease  to  exercise  its  normal  beneficia 
influence  upon  the  surface  run-off.  Thus  in  discussing  the  relatioi 
between  precipitation  and  forest  cover  the  statement  has  recentlj 
been  maoe  that  in  New  England,  where  logging  began  early  in  th< 
history  of  the  United  States,  the  average  precipi^tion  showed  i 
slight  decrease  during  a  certain  period  (since  1836  up  to  a  few  years 
ago).  From  this  statement  it  was  sought  to  convey  the  infereno 
that  forest  destruction  and  precipitation  have  no  relation  to  eacl 
other.  As  a  matter  of  fact.  New  England  alone,  of  all  sections  ii 
the  United  States,  has  during  this  period  actually  been  gaining  ii 
the  area  under  forest  cover. 

It  is  a  matter  of  common  observation  and  knowledge  to  anyone 
who  travels  through  New  England  that  many  abandoned  fields  arc 
going  back  to  young,  thriftj  stands  of  forest,  and  actual  statistics 
show  a  perceptible  increase  in  the  forest  area  of  such  States  as  Ne^ 
Hampshire  and  Vermont.  In  addition  there  has  been,  especially  ii 
recent  years,  a  marked  decrease  in  the  use  of  woodland  for  th< 
pasturage  of  stock  in  this  part  of  the  country.  How  misleading  an 
conclusions  based  on  the  mere  fact  that  loggm^  has  been  carried  oi 
in  certain  watersheds  is  indicated  by  the  conditions  existing  throurf 
the  Southwest,  especially  in  southern  California.  There  on  th< 
lower  edges  of  the  forest  a  constant  struggle  is  going  on  between  ii 
and  the  chaparral.  Any  setback  to  the  commerrial  forest,  such  ai 
destructive  lumbering  of  fire^  gives  at  once  an  advantage  to  th< 
chaparral  growth  which  permits  it  to  occupy  the  place  of  the  other 
Though  the  commercial  forest  is  reduced  in  area,  this  may  have  n< 
visible  effect  upon  stream  flow,  provided  the  chaparral  takes  iti 
place,  since  the  latter  may  have  a  similar  influence  on  the  surfaa 
run-off.  It  is  not  enough  to  show  in  any  given  case  that  the  foresi 
area  has  been  reduced ;  it  must  be  shown  that  the  forest  has  not  beer 
replaced  by  some  cover,  natural  or  artificial,  which  affords  a  similai 
protection  to  the  soil. 

Deductions  made  from  deficient  data  secured  in  limited  regioni 
have  often  been  generalized  as  applying  to  all  rivers,  climates,  anc 
conditions.  In  order  to  bring  out  the  true  relation  between  surfaa 
cover  and  stream  flow  the  conditions  must  be  studied  separately  f oi 
each  stream.  The  effect  of  the  forest  on  stream  flow  is  different  ii 
different^  climates.  It  varies  with  the  abundance,  character,  anc 
distribution  of  the  precipitation  and  with  temperature.  In  regions 
with  severe  winters,  abundant  snowfall,  and  sudden  springs,  al 
other  conditions  being  equal,  the  effect  is  greater  than  in  numic 
climates  with  prolonged,  drizzling  rains. 

The  effect  of  the  forest  varies  further  with  the  geological  forma 
tion,  topography,  and  size  of  the  watershed,  as  well  as  with  the  deptl 
and  character  of  the  soil.  On  steep,  impermeable  soils  the  effect  oi 
the  forest  is  greatest;  on  deep  sandy  soils  it  may  be  insignificant 
In  some  basins  the  geologic  formation  and  the  dip  of  the  strata  are 
such  that  as  much  as  10  per  cent  of  the  precipitation  is  allowed  t<: 
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escape  by  deep  underground  passages  and  so  entirely  lost,  at  least  to 
the  ffiven  drainage  basin. 

Tne  character  of  the  stream  and  its  tributaries^  the  slope  or 
gradient  of  the  stream,  the  presence  of  falls  and  rapids,  the  section 
of  the  stream,  the  arrangement  of  the  tributaries,  and  the  presence 
of  natural  storage  reservoirs  all  have  an  important  bearing  upon  the 
character  of  the  flow  in  the  stream.  Thev  may  also  obscure  or 
increase  the  effect  of  forest  cover.  The  artificial  use  of  streams  for 
irrigation  or  for  water  supply  may  again  obscure  the  true  effect  of 
the  forest  on  the  regulation  oi  its  flow. 

Observations  of  the  factors  affecting  stream  flow,  like  precipita- 
tion, stream  discharge,  and  forest  condition,  in  order  to  yield  con- 
clusive results,  must  be  carried  on  for  long  periods  of  time,  covering 
not  only  a  few  years  of  extreme  conditions  but  also  embracing 
periods  of  climatic  fluctuations. 

The  height  of  the  water  in  a  river  may  rise  or  fall  with  a  change 
in  the  character  of  the  bed,  yet  the  amount  of  the  water  discharged 
by  the  river  may  remain  the  same.  This  change,  for  instance,  may 
be  caused  by  silting  of  river  beds.  In  order  to  obtain  reliable  data 
as  to  the  discharge  of  rivers,  it  is  therefore  necessary  to  measure  not 
only  the  height  of  the  water  but  also  the  rapidity  of  the  flow,  since 
both  of  these  affect  the  discharge.  This,  however,  has  been  done  on 
very  few  rivers  either  here  or  abroad. 

Most  of  the  studies  of  stream  flow  so  far  made  have  been  confined 
to  large  river  basins  of  many  thousand  square  miles.  On  such  there 
exist  many  conditions  of  soil,  topography,  and  ve^tative  cover, 
which  counteract  each  other  and  obscure  the  relation  that  may 
exist  between  the  behavior  of  the  stream  and  any  one  of  these  factors. 
Recently  the  International  Association  of  Forest  Experiment  Sta- 
tions abroad  has  realized  that  the  relation  of  soil  cover  to  stream 
flow  can  not  be  satisfactorily  studied  from  observations  on  rivers 
with  large  drainage  basins,  and  the  central  forest  experiment  station 
at  Zurich,  Switzerland,  is  now  carrying  on  intensive  observations 
on  two  drainage  basins,  one  with  an  area  of  140  acres  and  the  other 
of  175  acres.  For  the  same  reason  for  Forest  Service,  in  its  intensive 
study  of  the  relation  of  forest  to  stream  flow,  now  being  carried  on 
in  the  Rocky  Mountains  on  the  Rio  Grande  National  Forest,  has 
selected  two  watersheds  of  212.3  and  222.7  acres,  respectively. 

A  great  many  observations  have  been  carried  on  on  the  lower  por- 
tions of  large  nvers.  These  are  misleading,  since  they  are  the  result 
of  the  diverse  conditions  prevailing  on  the  various  tributaries. 

The  method  of  computing  the  results  of  stream  gaugings  and  pre- 
cipitation has  a  most  important  bearing  upon  the  problem.  By 
averaging  the  records  of  stream  gaugings  and  precipitation  for  two 
pjeriods,  tor  which  the  regimen  of  the  stream  is  compared,  it  is  pos- 
sible entirely  to  obscure  the  effect  which  forests  might  have  haa  on 
the  flow  of  water.  By  working  up  the  data  separately  for  each  storm 
it  may  be  X)ossible  to  show  much  more  fluctuation  in  one  period  than 
in  the  other.  Thus,  Prof.  Willis  Moore,  Chief  of  the  United  States 
Weather  Bureau,  by  computing  the  average  annual  river  stage  of  the 
Ohio  River  at  Cincinnati  for  two  periods  between  1871-1889  and 
1890-1908,  as  well  as  the  average  precipitation  for  the  two  periods, 
found  that  both  the  flow  of  the  Ohio  River  and  the  precipitation  over 
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its  watershed  did  not  vary  perceptibly  in  the  two  periods  under  com- 
parison. On  the  other  hand,  Mr.  M.  O.  Leighton,  chief  hydrog- 
rapher  of  the  United  States  Geological  Survey,  by  comparing  the 
annual  precipitation  and  the  number  of  days  in  each  year  that  the 
gauge  registered  20  feet  and  above  on  the  Ohio  River  at  Wheeling, 
W.  Va.,  clearly  showed  a  change  in  the  behavior  of  the  river  during 
the  period  between  1896-1907  as  compared  with  the  period  1885-1895. 
The  importance  of  all  these  factors  has  been  recognized  only  within 
comparatively  recent  years,  and  scientific  methoos  of  studying  the 
relation  of  forest  to  stream  flow,  even  abroad,  have  not  been  followed 
for  very  long.  No  thorough  observations  extend  very  far  back,  there- 
fore, on  any  of  the  European  rivers,  and  less  so  on  our  own  rivers. 
Any  attempt  to  base  conclusions  upon  inexact  observations  of  stream 
flow  made  before  the  present  scientific  methods  were  introduced  leads 
only  to  groundless  speculation  and  confusion.  A  striking  example  of 
this  is  given  by  the  Tiber,  with  the  exception  of  the  Nile  perhaps,  the 
most  historic  of  rivers.  It  has  so  far  proved  impossible  to  ascertain 
whether  the  floods  of  the  Tiber  have  increased  or  diminished  in  the 
course  of  centuries,  owing  to  the  fact  that  the  incomplete  records  lend 
themselves  to  connicting  conclusions.  Under  these  circumstances  it 
is  clear  that  the  American  records,  as  well  as  the  European,  can  show 
at  most  only  tendencies,  though  these  tendencies  may  be  so  marked 
as  to  justify  important  inferences. 

Records  of  American  Rivers 

A  general  study  made  by  the  United  States  Geological  Survey  and 
the  Forest  Service  of  the  changes  which  have  taken  place  in  the  flow 
of  rivers  in  the  United  States,  during  the  time  for  which  records 
have  been  kept,  revealed  the  fact  that  m  many  streams,  particularly 
in  those  which  rise  in  the  eastern  mountains,  there  has  been  during 
the  past  20  or  more  years  a  marked  and  steady  increase  in  the  fluc- 
tuation of  all  the  river  stages  and  in  the  duration  of  high  and  low 
waters.  Of  especial  importance  is  the  work  of  M.  O.  %eighton,** 
chief  hydrographer  of  the  United  States  Geological  Survey,  whose 
report  to  the  National  Conservation  Commission  is  not  only  the  first 
systematic  attempt  at  a  broad  and  comprehensive  review  of  river 
discharge  records  in  the  United  States,  but  also  marks  a  departure  in 
the  method  of  computing  the  river  discharge  records. 

It  has  already  been  pointed  out  that  a  comparison  of  average  river 
stages  for  two  periods  can  not  prove  or  disprove  the  effect  of  forest 
cover  upon  stream  flow.  Professor  Moore  s  method  of  comparing 
the  average  annual  discharge  and  precipitation  of  the  Ohio  River  in 
each  of  the  19-year  periods  for  which  records  are  available  simply 
proves  that  the  average  annual  discharge  of  the  Ohio  River  in  each 
of  the  periods  has  been  the  same.  Since  practically  as  much  i-ain 
fell  in  the  one  period  as  in  the  other  it  is  no  cause  for  surprise  that 
the  stream's  average  was  the  same  for  both.  It  has  been  lost  sight  of 
that  the  average  flow  in  one  of  the  periods  might  be  made  up  of  com- 
paratively uniform  stages,  and  in  tne  other  of  many  short  and  sharp 
floods  with  intervening  low  stages.     It  is  as  unsafe  to  rely  on  averages 


«*Leighton,  M.  O. 
pp.  95-107.) 


Floods.     (National  conseryatlon  commUslon.     Report,  1909,  v.  2, 
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to  show  changes  in  a  stream's  regimen  as  it  would  be  to  rely  on  acci- 
dents. Indeed,  instead  of  bringing  out  the  facts  sought,  averages 
conceal  them. 

The  method  which  Mr.  Leighton  used  was  that  of  comparing  the 
annual  precipitation  with  the  number  of  days  in  each  year  that  the 
gauge  at  a  given  point  on  a  river  registered  above  a  certain  sta^e 
and  using  the  relation  of  the  number  of  days  of  flood  to  the  precipi- 
tation as  an  indication  of  the  changes  in  the  regimen  of  a  given  river 
during  two  periods  under  observation.  Results  were  worked  up  for 
decades  as  well  as  for  each  individual  year,  since  the  former  bring 
out  more  clearly  the  trend  of  the  changes.  The  data  analyzed  by 
Leighton  relate  to  the  Ohio  River  at  Wheeling,  W.  Va.,  and  to  its 
three  principal  tributaries,  the  Allegheny,  the  Youghiogheny,  and 
the  Monongahela,  and  to  the  Wateree  River  above  Camden,  S.  C, 
the  Savannah  above  Augusta,  6a.,  the  Alabama  above  Selma,  Ala., 
the  Connecticut  at  Holyoke,  Mass.,  and  the  Tennessee  River  above 
Chattanooga.  These  records  were  presented  in  the  form  of  a  series 
of  diagrams,  which  show  that  during  the  period  1885-1907,  inclusive, 
the  ratio  of  high-river  stages  to  annual  precipitation  increased  on 
the  Ohio  Riven  at  Wheeling,  W.  Va.,  from  0.38  in  the  period  be- 
tween 1885-1895  to  1.48  in  the  period  between  1896-1907.  The  Alle- 
gheny Hiver  at  Freeport,  Pa.,  showed  for  the  period  1874-1907,  in- 
elusive,  an  increase  in  the  ratio  from  0.86  in  the  first  half  to  1.04  in 
the  second  half.  For  the  period  1886-1907  the  Monongahela  River 
showed  an  increase  of  the  ratio  from  0.49  in  the  first  h^f  to  0.55  in 
the  second  half.  In  the  Youghiogheny  River  there  was  also  an 
increase  of  from  0.35  in  the  first  half  to  0.47  in  the  second  half  of  the 
period  1875-1§06,  inclusive.  The  southern  rivers  showed  similar 
increase  in  the  ratio  of  high-river  stages  to  annual  precipitation. 
For  the  Wateree  River  at  Camden,  S.  C,  this  was  from  0.41  to  0.51 ; 
for  the  Savannah  at  Augusta,  Ga.,  from  0.24  to  0.29 ;  for  the  Ala- 
bama at  Selma,  Ala.,  from  0.18  to  0.28.  In  the  Connecticut  at  Hol- 
yoke, Mass.,  there  was  also  a  marked  increase  of  from  0.86  during 
the  period  1874-1890  to  0.95  during  the  period  1891-1907. 

In  obtaining  the  ratio  between  the  number  of  days  of  high  river 
stages  and  the  annual  precipitation,  Leighton  divided  the  number 
of  days  in  each  year  that  the  gauge  at  a  given  point  on  a  river  regis- 
tered above  a  certain  stage  by  the  total  annual  precipitation.  For  the 
Tennessee  River,  however,  he  compared  the  numoer  of  flood  days 
with  the  number  and  depth  of  flood-producing  rains.  The  latter 
method  is  the  more  accurate,  but  because  of  the  enormous  amount  of 
labor  involved  it  was  applied  onlv  to  the  Tennessee  River.  The 
results  secured  for  this  river  show  that,  although  during  the  last  half 
of  the  period  studied  the  number  of  days  of  flood  were  less  than  dur- 
ing the  first  half,  the  rainfall  decreased  in  an  even  greater  degree. 
A  comparison  of  the  average  annual  river  stages  for  the  two  consecu- 
tive 12-year  periods  for  which  coextension  records  of  stream  flow 
and  precipitation  are  available  would  show  a  decrease  in  the  high 
river  stages  during  the  second  period.  By  comparing,  however,  the 
number  of  days  of  high  river  stages  with  the  number  of  days  of 
individual  rain  storms  of  sufficient  magnitude  to  produce  flood  con- 
ditions, Leighton  brought  out  the  fact  that  there  has  been  an  increase 
in  the  number  of  high  river  stages  in  proportion  to  the  rainfall,  the 
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average  percentage  of  increase  in  the  last  12  years  as  compared  with 
the  12  years  previous  being  18.75. 

In  analyzing  the  causes  of  this  marked  change  in  the  behavior  of 
a  large  number  of  streams,  Leighton  found  that  the  cutting  of  the 
forest  on  the  watersheds  of  these  rivers  is  responsible  for  the  change 
in  their  regimen,  as  all  other  factors,  such  as  climate,  topography, 
and  geology  remained  the  same,  and  no  artificial  storage  or  drainage 
affected  in  the  slightest  degree  the  flow  of  the  rivers  under  discus- 
sion. The  same  conclusion  nas  been  reached  by  Hall  and  Maxwell,** 
of  the  Forest  Service,  who  worked  up  the  records  of  the  Weather 
Bureau  relating  to  stream  gauging  and  precipitation  for  10  im- 
poi'tant  rivers.    The  results  of  their  survey  are  given  in  Table  18. 

"  Hall,  W.  L.,  and  Majcwell.  H.     Surface  conditiong  and  stream  flow.     (D.  S. — Depart- 
ment of  A^cultare — FOrecrt  Beryice.     Circular  176,  1910.) 
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The  results  indicate  that  the  tendency  of  the  rivers  examined  is 
toward  greater  irregularity  in  the  flow  of  water.  The  period  for 
which  coextensive  records  of  precipitation  and  stream  measurements 
exist  were  divided  into  two  equal  parts  and  a  comparison  made  of 
high  and  low  water  stages  for  the  two  halves  of  the  period.  Of  the 
10  rivers  examined  8  showed  greater  river  stages  in  the  last  half 
than  in  the  first  half  of  the  period.  As  in  Leighton's  work,  it  was 
not  the  average  annual  stages  of  the  rivers  which  were  compared 
for  the  two  periods,  but  the  actual  number  of  days  of  high  and  low 
river  stages  and  their  duration. 

Both  the  Geological  Survey  and  the  Forest  Service  have  compared, 
not  the  highest  floods  that  have  occurred  in  the  two  periods  under 
observation,  but  definite  high  river  stages.  Extreme  stages  of  the 
rivers,  such  as  excessive  floods  and  aggravated  droughts,  are  acci* 
dents,  due  to  abnormal  conditions  or  chance  combinations  of  circum- 
stances and  can  not  be  relied  upon  to  prove  or  disprove  changes 
in  a  stream's  regimen.  If  a  stream  discharges  its  water  more  spas- 
modically or  more  regularly  than  formerly,  its  habit  has  changed, 
whether  excessive  floods  or  droughts  occur  oftener  or  not.  Thus,  on 
the  Passaic  River,  according  to  tne  State  Geologist  *•  of  New  Jersey, 
a  rate  of  24  cubic  feet  per  second  per  square  mile  was  reached  only 
two  or  three  times  during  17  years,  for  a  few  days  in  each  case, 
whereas  the  stream  stood  at  stages  between  0.4  and  1.34  cubic  feet 
per  second  per  square  mile  on  an  average  of  112  days  yearly,  and  be- 
tween 1.34  and  3.35  cubic  feet  on  an  average  of  the  same  number  of 
days  each  year.  It  is  evident,  therefore,  that  the  really  important 
thmg  to  determine  on  the  Passaic  would  be  a  cause  aflfecting  these 
moderate  stages  of  the  river,  as  they  are  of  a  greater  economic  value 
than  the  extreme  stages,  which  are  of  infrequent  occurrence. 

The  method  employed,  therefore,  by  the  Greological  Survey  and 
the  Forest  Service  is  the  only  one  that  could  be  relied  upon  to  deter- 
mine whether  the  river's  habit  is  changing.  The  results  brought 
out  by  Leighton,  Hall,  and  Maxwell  would  oe  still  more  convincmg 
if  they  were  based  on  longer  periods  of  observation,  on  the  actual 
discharge  of  rivers,  and  were  accompanied  by  evaporation  records. 
They  are,  however,  the  best  available.  Moreovr,  smce  in  no  other 
country  in  the  world  have  surface  conditions  changed  on  so  large 
a  scale  and  so  quickly  as  in  the  United  States,  the  effects  of  forest 
cover  upon  stream  flow  should  be  very  marked,  even  within  the  short 
period  for  which  observations  exist.  The  rivers  examined  by  Leigh- 
ton,  Hall,  and  Maxwell  are  not  the  only  ones  which  show  a  change 
in  their  regimen  with  a  change  in  the  surface  cover. 

A  number  of  other  records  exist  to  show  that  the  flow  of  water 
in  streams  has  undergone  a  considerable  change  with  the  change  in 
the  surface  cover  of  the  watershed,  but  lack  of  supplementary  rec- 
ords, such  as  those  for  the  precipitation,  make  it  impossible  to  show 
conclusively  that  this  change  is  entirely  due  to  reduction  in  the  forest 
cover.  Thus,  Perkiomen  Creek,  a  large  tributary  of  the  lower 
Schuylkill  River,  draining  360  square  miles,  has  been  measured  regu- 
larly since  1883.  The  records  show  that  during  the  10  years,  1885  to 
1894,  the  average  minimum  flow  was  20.8  second-feet,  while  in  the 

Ai,nuaY";iptrt.  ^1889;  pp^'liltlflt    "^^'^^    ^"^P'^'     ^^^^    Jersey-Geological    survey. 
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11  years,  1895  to  1905,  it  w*s  17.4  second- feet ;  or,  in  other  words, 
that  the  manimum  flow  during  the  last  period  was  16.3  per  cent  less 
than  in  the  first  half  of  the  period.  The  average  maximum  during 
the  first  10  years  was  4,908  second-feet,  against  an  average  maximum 
of  5,330  second-feet  during  the  11  years  following,  or  9  per  cent 
greater.  There  has  undoubtedly  been  a  considerable  change  on  the 
watershed  of  this  creek,  but  the  assumption  that  the  less  uniform 
flow  during  the  latter  11  years  is  due  to  the  change  of  the  surface 
cover  alone  can  not  be  safely  accepted  until  it  can  be  shown  that 
all  other  factors  affecting  stream  flow  have  remained  unchanged 
during  this  period. 

Eafier^^  lound  the  maximum  flow  of  the  Genesee  Biver,  whose 
watershed  is  entirely  deforested,  to  be  over  three  times  as  great  as 
that  of  the  Hudson,  whose  watershed  is  90  per  cent  in  forest,  and 
its  minimum  flow  to  be  just  a  little  over  one-fourth  as  great.  The 
maximum  observed  flow  of  the  Hudson  from  1887  to  1898  was  at  the 
rate  of  13.2  second-feet  per  square  mile,  and  the  minimum  0.29 
second-feet;  on  the  Genesee  the  maximum  flow,  1890  to  1896,  was 
about  40  second-feet  per  square  mile,  and  the  minimum  flow  0.03 
second-feet. 

Farley  Gannett  ^®  mentions  an  example  of  two  streams  in  Delaware 
County,  Pa.,  measured  by  Henry  Birkinbine.  These  two  streams 
drained  adjoining  areas,  and  weirs  were  placed  on  each  at  a  point 
above  which  the  drainage  was  1  square  mile.  One  stream  flowed 
through  woodland  and  the  other  through  open  country.  The  meas- 
urements showed  that,  following  rains,  the  open  stream  flowed  almost 
invariably  more  water  than  the  forested  one,  and  that  during 
droughts  the  reverse  was  the  case. 

The  importance  of  the  underground  water  in  feeding  the  dry- 
season  flow  of  streams  is  very  apparent  from  the  behavior  of  three 
streams,  of  which  one  has  a  forested,  the  second  a  cultivated,  and 
the  third  a  barren  watershed,  during  the  different  seasons  of  the 
year.  Table  19,  which  is  taken  from  the  report  of  the  State  geolo- 
gist *•  of  New  Jersey,  gives  the  computed  daily  run-off  in  gallons 
per  square  mile  during  the  last  eight  months  of  the  dry  year  of  1881. 

Table  19. — Computed  runroff,  in  gallons,  daily  per  square  mUe,  front  forested^ 
cultivated,  and  barren  watersheds  during  the  last  eight  months  of  1881 


April 

Mfcy. 

June. ^. 

July ?. 

August 

September 

October 

No^mbor 


Pasmic, 

Raritan, 

forested 

cultivated 

597,000 

754,000 

297,000 

325,000 

372,000 

272,000 

207,000 

134,000 

140,000 

89,000 

139,000 

87,000 

120,000 

SiOOO 

127,000 

93,000 

Barren, 
watershed 


631,000 
145.000 
139,000 
22,000 
22,000 
23.000 
22;  000 
23,000 


In  the  three  spring  months,  April,  May,  and  June,  the  forested 
watershed  yielded  61  per  cent  of  its  flow  for  the  eight  months  from 

^  Rafter,  G.  W.  The  application  of  principles  of  forestry  and  water  Btoraxe  to  the  mill 
streams  of  New  York.     nT  Y.,  1899. 

*  Gannett,  Farley.  What  stream  ffausings  indicate  as  to  the  run-off  from  forested  and 
barren  areas.     < Engineering  news,  1010,  v.  63,  pp.  769-760.) 

•Vermeule,  C.  0.  Forests  and  water  supply.  (N.  J. — Geological  survey.  Annual 
report,  1899.  p.  163.) 
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April  to  November,  inclusive,  while  the  cultivated  area  yielded  73 
per  cent  and  the  barren  drainage  area  89  per  cent.  This  is  the  high- 
water  season  of  most  streams  and  is  the  season  during  which  the 
ground  storage  is  taking  place.  In  the  next  three  months  the  forested 
watershed  yielded  25  per  cent  of  its  flow  for  eight  months,  the  cul- 
tivated 16  per  cent,  and  the  barren  watershed  6  per  cent.  In  the 
last  two  months  the  forested  watershed  yielded  13  per  cent,  the  cul- 
tivated 10  per  cent,  and  the  barren  4  per  cent.  This  shows  how 
small  is  the  underground  storage  in  barren  watersheds. 

On  the  basis  of  this  difference  in  the  behavior  of  the  three  rivers, 
the  State  geologist  computes  that  the  Passaic  River,  with  its  forested 
watershed,  will  furnish  for  nine  months  of  the  vear  per  100  square 
miles  of  watershed  45  horsepower,  or  10  feet  fall,  whereas  the  Rari- 
tan  (cultivated  watershed)  will  furnish  only  41  horsepower,  and  the 
barren  watershed  28  horsepower.  During  the  other  three  months  the 
Passaic  will  furnish  an  average  of  36,  the  Raritan  32,  and  the  barren 
watershed  20  horsepower. 

Mansfield  Merriman,**®  in  his  survej  of  the  Delaware  River  between 
Trenton,  N.  J.,  and  Easton,  Pa.,  pointed  out,  even  as  early  as  1873, 
the  great  frequency  with  which  high -water  stages  occured  then  as 
compared  with  the  time  previous  to  1835.  Previous  to  1835  floods 
of  12  feet  at  Lambertville  were  considered  very  high,  while  14  feet 
had  been  attained  only  three  times  within  the  memory  of  man,  in 
1776,  1801,  and  1814.  After  1835,  however,  water  stages  of  14  feet 
became  common,  while  in  1841,  1846,  and  1862  three  floods  occurred, 
during  which  probably  one-third  to  one-half  more  water  was  dis- 
charged than  during  any  previously  known.  Merriman  does  not 
hesitate  to  attribute  this  increase  of  the  high-water  stages  to  the 
clearing  away  of  the  forest  in  the  river  basms,  "which  previously 
exercised  a  protective  action  in  restraining  the  percolation  of  the 
rainfall  through  the  soil,  and  thus  insured  to  the  river  a  more  even 
flow  of  water  than  at  present." 

An  inquiry  among  engineers  regarding  the  influence  of  forest  upon 
stream  flow,  made  by  the  National  Conservation  Commission  in  the 
fall  of  1908,  showed  that  the  maiority  of  engineers  in  this  country 
are  of  the  opinion  that  forests  anect  the  regularity  of  flow  of  water 
in  streams.  Of  the  171  replies  received  from  active,  associate,  and 
junior  members  of  the  American  Society  of  Civil  Engineers,  151,  or 
about  89  per  cent,  mentioned  rivers  and  creeks  the  regimen  of  which 
has  changed  to  their  knowledge  after  a  reduction  of  the  forest  cover 
on  the  watersheds.  Only  about  20  replies  were  to  the  effect  that  per- 
sonal observations  upon  the  flow  of  water  in  rivers  showed  no  direct 
connection  between  forests  and  stream  flow. 
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Records  or  European  Rivers 

In  Europe  the  effect  of  forests  upon  stream  flow  was  pointed  out 
by  hydrographers  as  early  as  in  the  thirties  of  the  last  century.  Thus 
in  1837,  a  hydrographer  of  note,  Dr.  Heinrich  Berghaus,  on  the  basis 
of  his  observations  upon  the  Elbe  and  upon  the  Oder,  from  1778  to 
1835,  showed  that  the  amount  of  water  in  these  rivers  was  gradually 

,»,"  J?^"^*"^^-     Swrvey  of  the  Delaware  River  between  Trenton.  N.  J.,  and  Eaaton,  Pt. 
(TJ.  S.— War  Dept.— Engineer  Dept.  Report,  1893,  Appendix  U  19,  pp.  890-921.) 
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decreasing,  and  attributed  it  to  the  destruction  of  forests,  cultivation 
of  the  soil,  and  the  draining  of  swamps.  The  effect  of  forests  upon 
stream  flow,  however,  was  brought  to  the  front  in  1873,  when  an 
Austrian  hydrographer,  Gustave  Wex,  published  the  results  of  a 
number  of  actual  measurements  of  the  discharge  of  five  of  the  most 
important  rivers  of  Europe,  the  Rhine,  Elbe,  Oder,  Vistula,  and 
Danube.  His  measurements  were  confined  chiefly  to  the  medium 
and  low  stages  of  these  rivers.  In  table  20  are  shown  the  results  of 
the  measurements,  reduced  to  a  50-year  period. 

Table  20. — Miauurements  of  flaw  in  five  Suropean  rivers 


Decrease  in  the  hel^t 

Increase  (NT 

Decrease  In  the  height 

of  medium  stages 

decreanein 

of  the  mean  stages 
reduced  to  a  period 
of  50  years 

Name  of  the  stream  and 
gaocB  station 

Periods  of  observa- 
tion and  their  du- 
ration in  yean 

during  the  half  pe- 
riod ox  observation 

the  mean 
flood  stages 

during  the 
half  period 

Of  lowest 

Of  annual 

of  observa- 

Of lowest 

Of  annual 

stages 

stages 

tion 

stages 

means 

Incket 

Inehet 

Inehet 

Inchei 

Inehet 

Rhine  at  Emmerich 

1770-1835  m  years).. 
1800-1870  (71  years).. 

13.64 

16.91 

-Hi  85 

2065 

25.63 

Rhine  at  DOSKldorf..... 

-.63 

4.87 

-i-8.84 

-.85 

6.86 

Rhine  at  Cologne 

1782-1886  <M  years).. 

7.43 

4.40 

+15.44 

1S.7S 

8.14 

Rhine  at  Qennenbeim.. 

1840-1867  <28  yeais).. 

Unknown. 

17.12 

Unknown. 

Unknown. 

61.16 

Elbe  at  Magdeburg 

1738-1808  (143  years). 

29.86 

31.93 

-9.37 

16.38 

17.36 

Oder  at  KOstrin 

1778-1886  58  years).. 

9.78 

10  43 

+1.61 

16.75 

17.97 

Vistula  at  Marienwerder 

1809-1871  (63  years).. 

28.48 

16.99 

-1.63 

45.31 

26.98 

DsDUbeat  Vienna 

1896-1871  46  years).. 

5.19 

a  71 

-10  37 

11.78 

18.94 

DftOttbe  at  Oraova 

1840-1871  (33  years).. 

15.20 

18.14 

-11.41 

47.49 

56.70 

The  records  adduced  by  Wex  show  that  the  lowest  and  the  annual 
stages,  and  therefore  the  discharge  of  the  five  principal  rivers  of 
central  Europe,  whose  total  basins  have  an  area  of  about  586,751 
sQuare  miles,  have  been  continually  decreasing  during  a  long  series 
of  years.  He  ascribes  the  decrease  of  water  in  these  rivers  to  the 
decrease  in  the  amount  of  precipitation  under  the  influence  of  forest 
destruction,  increase  in  the  area  of  tilled  land,  and  increase  in  the 
consumption  of  water  by  the  increased  population.  Wex's  book, 
which  appeared  in  western  Europe  at  the  time  when  the  flood  or 
1872  was  still  fresh  in  the  memory,  and  while  the  country  was  ex- 
periencing a  severe  drought,  made  a  deep  impression  and  aroused 
great  interest,  although  his  conclusions  in  the  light  of  more  recent 
mvestigations  are  no  longer  tenable.  While  the  fact  of  a  general 
lowerinff  of  the  water  level  of  the  main  European  rivers  could  not 
be  established,  there  was  almost  a  unanimous  opinion  that  the 
re^men  of  the  European  rivers  had  undergone  a  considerable  change. 

This  is  the  attitude  which  has  been  taken  by  the  Imperial  Academy 
of  Sciences  at  Leningrad,  the  Royal  Academy  of  Sciences  at  Copen- 
hagen, by  the  Society  of  Austrian  Engineers  and  Architects,  and  by 
such  prominent  scientific  men  as  Markham,  Hahn,  Wanger,  Hum- 
boldt, Berghaus,  Ebermayer,  GroUger,  alid  Branders  in  Germany; 
Colvert,  Arago,  Malte-Brum.  Dumas,  and  Becquerel  in  France; 
Herschel,  Dove,  Glaisher,  Milne-Holne,  and  Bergmore  in  England. 

The  objections  raised  to  Wex's  conclusions  were  based  on  the  fact 
that  he  compared  the  mean  annual  medium  and  low-water  stages. 
It  has  been  pointed  out  that  an  average  river  stage  can  not  te  a 
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reliable  measure  of  the  actual  discharge  of  the  river.  The  water 
stages  may  decrease,  yet  the  total  discharge  of  the  rivers  may  remain 
the  same,  as  when  the  river  beds  are  deepened  or  a  change  in  the 
slope  caused  by  river  improvements  takes  place.  Therefore,  even  if 
the  height  of  the  medium  and  low-water  stages  decreases,  this  does 
not  furnish  reliable  proof  that  the  total  discharge  has  also  decreased. 
The  only  way  to  determine  with  certainty  whether  a  decrease  in 
the  volume  of  water  has  taken  place  is  to  measure  directly,  for  a 
long  period  of  years,  the  actual  discharge  of  rivers  and  streams. 
It  nas  been  especially  emphasized  that  a  diminished  height  of 
medium  and  low-water  stages  may  be  produced  by  an  increase  in 
the  height  of  high-water  stages,  -or.  in  other  words,  that  the  regimen 
of  the  rivers  might  undergo  a  change  without  a  decrease  in  the 
total  annual  discharge.  This  criticism  of  Wex's  data  applies  to 
most  of  our  stream  measurements  of  to-day. 

Louis  Torelli,  in  his  work  published  in  1873,  brought  together 
observations  and  facts  gathered  in  Italy  of  the  injurious  eflFects  of 
clearing  of  forests  upon  stream  flow.  Thus,  according  to  him,  the 
volume  of  water  at  the  lowest  stage  of  the  River  Sele  had  decreased 
33  per  cent  during  150  years;  that  of  the  River  Brenta  at  Bassano, 
7  per  cent  between  1684  and  1877;  and  that  of  the  River  Adda,  13 
per  cent  between  1842  and  1862.  Basilari,  vice  presideent  of  the 
board  of  public  works,  in  Italy,  in  his  report  submitted  to  the  Italian 
Government,  in  1876,  "  On  the  Destructive  Floods  of  the  River  Po," 
after  a  very  careful  hydrographic  survey  of  the  whole  valley,  came 
to  the  conclusion  that  the  floods  of  the  river  had  constantly  increased 
in  height,  especially  during  the  last  century,  and  that  one  means  by 
which  the  height  of  these  floods  could  be  diminished,  or  at  least  the 
increase  stopped,  was  suitable  laws  prohibiting  the  destruction  of 
forests. 

Such  a  noted  meteorologist  as  Professor  Ebermayer,  after  a  careful 
study  of  the  different  effects  of  the  forest,  pointed  out  in  1873  that 
the  wealth  of  forests  and  the  water  supplv  of  a  country  are  closelj 
bound  together;  that  springs  and  creeks  dfry  up  the  flow  only  peri- 
odically; that  the  mean  stages  of  rivers  and  creeks  diminish  in 
height  when  large  clearings  are  made  in  the  forest;  and  that,  on  the 
other  hand,  sprmgs  flow  more  copiously  and  regularly  when  new 
trees  are  planted  and  forests  are  increased  in  extent. 

Europe  abounds  in  many  historic  proofs  of  the  influence  of  forests 
in  regulating  stream  flow.  The  rivers  Durance  and  the  Seine  were 
navigable  at  the  time  of  the  Roman  rule  in  France,  while  at  present, 
their  watersheds  having  been  cleared  of  forests,  the  Durance  can 
hardly  float  a  skiff  in  summer,  and  the  Seine,  in  which  the  difference 
between  high  and  low  water  stages  is  now  over  32  feet,  was  only  made 
navigable  again  by  the  construction  of  numerous  wind  dams. 

The  Loire  was  formerly  a  navigable  river  of  the  highest  order, 
which  afforded  sure  commtmication  between  Nantes  and  the  central 
Provinces.  In  1551  the  Marquis  of  Northumberland,  ambassador 
from  England,  went  from  Orleans  to  Nantes  "  with  his  suite  in  five 
large,  many-cabined  boats."  Now  navigation  on  the  Loire  above 
Saumur  is  impossible.  The  bed  of  the  river  has  risen  enormously 
because  of  the  large  volume  of  detritus,  brought  from  the  mountains 
of  the  central  plateau,  that  it  carries  with  every  flood.    The  remains 
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of  Roman  villas  recently  discovered  on  the  shores  of  the  river  are 
several  feet  lower  than  the  present  level  of  the  river. 

Forests  cover  hardly  13  per  cent  of  the  area  of  the  drainage  basin 
of  the  Loire,  which  is  composed  of  impermeable  ground.  The  many- 
denuded  slopes  are  favorable  to  surface  run-off.  On  account  of 
deforestation  the  Loire  is  in  summer  nothing  but  a  great  stretch  of 
sand.  When  a  storm  comes,  or  a  sudden  thaw  in  winter,  or  prolonged 
rains  in  autumn  "  every  depression  of  the  ground  gathers  a  torrent, 
every  ravine  confines  a  river,  and  all  these  waters,  accumulating  in 
the  valley  of  the  Loire,  form  a  roaring  sea  which  reminds  one  of 
the  great  rivers  of  America."  *^  At  Roanne  the  flow  at  low  water 
and  the  flow  at  times  of  flood  is  in  the  ratio  of  1  to  1,458.  Five  days 
are  sufficient  to  restore  the  almost  dried-up  river  and  to  raise  the 
water  level  to  20  or  23  feet. 

In  Russia  the  noted  meteorologist,  Wbeikov,  f  rom  the  records  col- 
lected on  the  River  Volga,  the  largest  river  in  Europe,  for  the  period 
between  1828-1868,  computed  the  changes  which  took  place  m  the 
length  of  time,  first,  between  the  opening  of  the  river  and  the  begin- 
ning of  high  water ;  second,  between  the  opening  and  the  maximum 
flow  of  the  river;  third,  between  the  opening  of  the  river  and  its 
normal  flow ;  and  fourth,  the  changes  in  the  maximum  river  stages. 
He  computed  his  data  by  decades  and  came  to  the  conclusion  that 
high  waters  in  the  latter  part  of  the  period  under  observation  began 
earlier  than  in  the  forties.  The  duration  of  the  high- water  stage  had 
become  longer  and  the  height  of  the  spring  floods  had  increased.  He 
attributed  this  change  in  the  regimen  of  the  river  to  the  destruction 
of  the  forests  upon  its  watershed. 

Records  of  Rivers  in  British  India 

In  British  India  there  are  many  reliable  records  of  changes  in  the 
regimen  of  the  rivers  because  of  the  destruction  of  forests.  In  Ben- 
^  the  Rivers  Koina  and  Rora,  in  Singhbhum,  both  30  to  45  miles 
m  length,  clearly  show  the  influence  of  forest  cover  upon  stream  flow. 
The  Kiver  Koina  drains  a  tract  of  country  of  which  80  per  cent  is 
reserved  forest  and  holds  a  plentiful  supply  of  water  throughout 
the  year.  The  River  Rora  nows  through  country  almost  entirely 
denuded  of  forests.  Its  waters  run  very  low  even  in  the  cold  weather, 
while  in  the  hot  weather  it  dwindles  away  to  nothing. 

Another  striking  instance  of  the  influence  of  forest  growth  upon 
the  flow  of  a  stream  is  furnished  by  Popa  Hill  in  the  Myingyan  dis- 
trict, Burma.  Before  the  present  JPopa  reserve  was  formed  and  the 
clearing  of  the  hillsides  prohibited,  the  stream  which  runs  by  Popa 
village  gave  a  very  precarious  supply  of  water  in  the  dry  season, 
and  one  year  it  completely  dried  up,  with  the  result  that  the  village 
and  the  milita^  police  post  had  to  be  temporarily  abandoned.  Since 
the  forests  on  Popa  Hill  have  been  reserved  and  protected  from  fire, 
there  has  always  been  an  abundance  of  water  in  the  springs  during 
the  dry  season  of  the  year. 

In  1908  an  influential  committee  was  appointed  in  British  India 
to  examine  tlie  question  of  denudation  of  forests  in  Chota  Nagpur 

«*  Caatle.  M.  A.,  tr.  The  effect  of  the  forest  upon  waters.  (American  Forestry,  1910, 
T.  16.  pp.  15^173.) 
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and  Orissa.  The  committee  considered  it  proved  that  streams  in 
(jovemment  reserves  last  lon^r  through  the  hot  weather  than 
streams  of  the  same  size  in  a  denuded  area,  and  was  so  convinced 
of  the  importance  of  preserving  the  forest  that  it  drafted  a  bill  which 
is  now  under  consideration,  giving  the  Government  power  to  insist  on 
the  protection  of  forest  growth  or  reforestation  on  waste  lands  not 
the  property  of  the  government.** 

Recobdb  at  the  Swiss  Central  Experiment  Station 

The  most  careful  and  conclusive  evidence  of  the  influence  of 
forest  upon  the  regularity  of  stream  flow  is  furnished  by  the  Swiss 
Central  Experiment  Station.  Experiments  have  now  been  carried  on 
there  for  11  years,  or  since  1890,  and  are  confined  to  two  watersheds 
located  in  the  valley  of  the  River  Emme.  In  order  to  eliminate  many 
of  the  counteracting  factors  which  are  found  on  a  large  drainage 
basins  the  Swiss  Experiment  Station  selected  for  its  study  similar 
watersheds,  one  with  an  area  of  about  140  acres,  the  other  about  175 
acres.  The  two  watersheds  are  as  similar  in  topography,  geological 
formation,  soil,  and  latitude  as  could  be  found.  The  only  difference 
is  that  one  of  them  is  completely  wooded  (98  per  cent) ;  the  other  is 
only  partially  wooded  (30  per  cent).  Accurate  measurements  of 
rainfall,  snow,  run-off,  and  temperatures  are  carried  on  by  means  of 
ordinary  and  self-registering  instriiments.  The  two  streams  are 
measured  continuously  by  a  self-recording  instrument  installed  by 
the  Hydrographic  Institute  of  Switzerland. 

The  final  results  of  this  experiment  are  not  yet  published,  since 
the  aim  is  to  include  records  of  excessively  dry  and  wet  years.  So 
far  the  station  has  secured  records  for  extremely  dry  years,  but  no 
records  of  exceptionally  wet  ones.  The  preliminary  report  made  by 
Professor  Engler  at  the  International  Association  of  Forest  Experi- 
ment Stations  in  1906  shows,  first,  that  at  the  time  of  the  maximum 
of  high  water  the  channel  of  the  deforested  region  carries  from  30  to 
60  per  cent  more  water  per  unit  of  surface  than  the  wooded  region; 
second,  that  after  prolonged  dry  periods  the  springs  of  the  (fefor- 
ested  region  dry  up  completely  and  the  bed  of  the  stream  is  dry, 
while  the  stream  from  the  wooded  valley  is  still  yielding  at  least 
6  liters  of  water  per  second;  third,  that  the  forest  performs  the 
beneficial  function  of  e^ualizin^  the  flow  through  the  year  in  dry  and 
wet  periods  without  diminishing  the  total  yearly  discharge  of  the 
streams;  in  other  words,  that  the  amount  of  water  discharged  by 
the  two  streams  during  the  year  is  about  the  same. 

Report  or  the  Tenth  Congress  or  Navigation 

The  views  held  by  the  hydrographic  engineers  of  Europe  were 
fully  expressed  at  the  Tenth  Congress  of  the  Permanent  Interna- 
tional Association  of  Navigation,  at  Milan,  in  1905.  One  of  the  sub- 
Questions  considered  at  this  congress  was  the  influence  which  the 
destruction  of  forests  and  the  drainage  of  marshes  ha^  upon  the  regi- 

-  Influence  of  forests  on  drought.     (Indian  Forester,  1011,  ▼.  87,  pp.  477-489.) 
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men  and  discharge  of  rivers.  Seven  reports  upon  this  question  were 
submitted,  six  of  which  were  summarized  in  a  general  report.*' 

The  general  report  shows  that  the  engineers  were  unanimous  upon 
the  f oltewing  points : 

1.  Forests  increase  the  mean  low-water  levels  of  rivers  and  make 
their  flow  more  uniform  at  ordinary  stages. 

When  situated  on  impermeable  soils  and  on  slopes,  forests  form 
and  maintain  springs. 

3.  Forests  hold  the  soil  on  slopes  and  so  prevent  destructive  erosion 
and  its  consequences. 

Regarding  impermeable  soils,  the  engineers  were  agreed  (except 
the  representative  from  Austria)  that  forests  facilitate  the  storage  of 
water  by  the  soil,  and  are  therefore  favorable  to  the  formation  and 
maintenance  of  springs.  None  of  the  engineers  denied  the  advan- 
tageous influence  of  forests  upon  stream  now  during  the  low-water, 
high-water,  and  ordinary  flood  stages. 

One  of  the  engineers  representing  Austria,  Mr.  Keller,  held  the 
opinion  that  arable  lands  must  be  considered  to  be  more  favorable 
for  the  replenishment  of  subsoil  water  than  forests  are,  but  in  con- 
nection with  this  conclusion  he  advanced  an  argument  which  is  of 
the  utmost  impjortance  in  any  public-land  policy.  Arable  land,  he 
contended,  retains  its  water-storing  capacity  only  when  it  is  worked 
under  scientific  systems  of  agriculture.  Since  it  is  always  doubtful 
whether  such  systems  will  be  applied  and  continued,  deforestation 
implies  a  menace  to  the  storage  capacity  of  the  soil.  He  points  to 
Asia  Minor  and  to  many  Provinces  of  southern  Italy  which  were 
formerly  rich  and  flourishing,  but  are  now  arid  and  waste,  and 
ascribes  the  deterioration  not  to  deforestation,  but  to  the  decay  of 
agriculture. 

The  chief  engineer  of  the  Genio  Civille,  Italy,  drew  a  radical  dis- 
tinction between  permeable  and  impermeable  soils.  On  imperme- 
able soils  the  forest  cover,  by  allowing  the  railfall  to  drip  slowly  to 
the  ground  and  by  preventing  its  rapid  surface  run-off,  induces  the 
water  to  sink  gradually  into  the  ground.  He  cited  numerous  in- 
stances in  Sardinia,  the  basin  of  the  Adda,  the  Province  of  Bene- 
vento,  and  other  places  in  Italy,  where  all  springs  on  imjDermeable 
soils  disappeared  after  the  forests  had  been  destroyed.  On  highly 
permeable  soil,  however,  he  did  not  attribute  to  the  forests  any  effect 
upon  the  storage  of  ground  water.  On  the  contrary,  he  held  that 
forests  on  such  soils  may  be  even  detrimental  to  direct  absorption  of 
water,  as  in  the  case  of  fissured  or  porous  limestones.  Thus,  on  the 
permeable  limestone  he  claimed  that  from  75  to  80  per  cent  of  the 
rainfall  is  absorbed  by  the  soil  directly,  an  amount  which  could  not 
be  absorbed  by  any  vegetable  cover. 

All  the  en^neers,  without  distinction,  admitted  that  the  deforesta- 
tion of  sloping  lands,  unless  the  lands  are  afterwards  kept  under 
some  substitute  cover  of  equal  efficiency,  causes  erosion,  and  in  many 

"  Tbe  Beren  Individiial  reports  were  by :  Mr.  H.  Keller,  priyy  couDcUlor,  department  of 
pQDUc  works,  Austria;  Mr.  H.  N.  R.  Lafosse,  Inspector  of  rivers  and  forests.  France; 
Mr.  v.  Lokhtine,  engineer,  Russia ;  Mr.  Ponti,  chief  engineer  of  the  Genio  Civille,  Italy ; 
Mr.  J.  Biedel,  engineer,  technical  councillor  at  Vienna,  Austria ;  Mr.  J.  Wolfschatz,  agri- 
cultural councillor  in  Brunn.  Austria  :  Mr.  B.  Lauda,  engineer,  senior  councillor  of  con- 
struction, etc..  of  the  Hydrographic  Office,  Vienna,  Austria. 

The  general  report,  which  failed  to  consider  Mr,  Lauda's  paper,  was  prepared  by  Mr, 
Cewr©  Cipoletti,  an  Italian  engineer.  *^         ' 
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places  landslides  and  avalanches.  This  conclusion  was  reached  both 
directljr  and  indirectly.  It  was  supported  both  by  positive  and  nega- 
tive evidence.  Thus,  the  enormous  damage  by  erosion  which  fol- 
lowed deforestation  in  Sardinia  and  other  Italian  Provinces  was 
noted  by  Ponti  and  others,  while  Lafosse  pointed  to  the  marked  im- 
provement which  has  taken  place  in  the  regimen  of  rivers  in  France 
since  the  State  has  successfully  reforested  several  million  acres  in 
their  catchment  basins. 

It  was  pointed  out  that  damage  from  erosion  is  most  severe  in  small 
and  narrow  basins  and  where  the  subsoil  is  impermeable.  Landslides 
and  avalanches  are  most  likely  to  occur  where  the  forest  is  removed 
from  ground  that  is  marly,  sandy,  or  composed  of  fibrous  rocks. 
The  damage  will  be  less  serious  if  tne  cleared  land  is  left  as  a  meadow 
and  is  not  broken  up  with  the  plow,  or  if  steep  slopes  are  eased  off 
by  terraces,  or  if  the  speed  and  force  of  the  run-off  is  broken  by  con- 
tour ditches,  such  as  the  so-called  gira-monti  in  Italy.  At  the 
same  time  such  artificial  aids  may  not  prove  efficacious.  Their  con- 
struction and  maintenance  are  as  a  rule  costly,  and  they  may  not  be 
used  at  all ;  or  if  used,  may  be  neglected,  and  in  that  case  the  logical 
effect  of  deforestation  will  make  itself  felt  in  the  land  waste  which 
Keller  points  out  has  followed  the  decay  of  agriculture  in  regions 
that  have  been  thus  abused. 

Total  Discharge  of  Streams 

In  discussing  the  relation  of  forests  to  stream  flow  a  clear  distinc- 
tion must  be  made  between  total  annual  discharge  of  a  river,  or  aver- 
age annual  discharge,  based  upon  observations  for  a  number  of  years* 
and  the  actual  behavior  of  the  stream  during  the  different  seasons  oi 
the  year.  The  total  discharge  of  a  river,  or  its  average  annual  dis"- 
charge,  or  its  average  annual  stages  may  remain  the  same  throughout 
a  series  of  years,  yet  its  regimen  may  be  so  changed  that  its  useful- 
ness is  greatly  impaired  eitner  for  water  power  or  navigation.  It  is 
very  necessary  to  Keep  in  mind  that  the  average  height  of  a  river  is 
not  a  reliable  measure  of  its  actual  average  annual  discharge  or  of  its 
total  discharge.  The  average  annual  river  stages  may  remain  the 
same,  yet  the  average  annual  discharge  may  increase  or  decrease,  or 
vice  versa. 

Thus  Ule,'**  from  an  actual  comparison  of  the  water  stages  and 
the  flow  of  water  in  the  River  Saale  for  March,  1896,  has  shown  that 
while  on  the  basis  of  the  mean  water  stage  the  flow  was  computed  on 
378,000,000  cubic  meters,  the  daily  measurements  gave  508,000,000 
cubic  meters,  or  34  per  cent  more.  The  mean  water  stage  in  March 
was  2.13  meters  and  in  December  2.15  meters,  yet  the  amount  of  flow 
in  the  month  of  March  was  23  per  cent  smaller  than  in  December. 
These  figures  show  how  unreliable  are  the  readings  of  average  river 
stages  for  determining  the  actual  discharge  of  the  rivers.  If  the  flow 
of  water  in  a  stream  is  compared  with  the  precipitation  over  its 
watershed  for  a  number  of  years,  there  will  be  found  a  similarity  be- 
tween the  fluctuation  in  the  flow  of  water  and  that  of  the  precipita- 
tion.    On  the  whole,  the  amount  of  water  carried  by  a  river  depends 

»*  Ule,  W.     TheoretlBche  Betrachtnngen  Uber  den  Abfluss  des  Regenwas^ers.     (Zcltschrlft 
fUr  GewUsserkuude,   1905,  v.   7,  65-86.) 
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Upon  precipitation  and  temperature.  It  is  greater  when  the  tempera- 
ture is  low,  though  the  precipitation  is  scant,  than  during  years  of 
greater  precipitation  but  of  higher  temperature.  Large  rivers  are 
least  affectea  by  climatic  fluctuations,  because  their  large  water- 
sheds exercise  ai^  equalizing  influence  upon  the  ununiform  distribu- 
tion of  precipitation.  That  the  flow  of  water  in  streams  depends 
largely  upon  climate  is  now  a  fact  accepted  by  meteorologists,  engi- 
neers, and  foresters,  and  is  supported  by  very  careful  o&ervations 
on  a  number  of  rivers,  especially  in  Europe. 

Tlie  geologist  and  hydrographic  engineer,  Doctor  Penck,*'*  has, 
more  than  anyone  else,  been  instrumental  in  showing,  by  actual  meas- 
urements of  stream  flow,  precipitation,  and  evaporation,  the  depend- 
ence of  the  total  amount  of  water  carried  by  rivers  upon  precipitation 
and  temperature.  His  studies  of  the  River  Danufa^,  and  especially 
of  the  Elbe,  led  him  to  the  conclusion  that  the  rivers  of  central 
Europe  depend  for  their  flow  upon  precipitation.  He  found  that 
the  total  run-off  in  the  rivers  of  central  Europe  forms  about  seven- 
tenths  of  the  precipitation  above  a  certain  minimum  (16.38  inches). 
If  precipitation  fell  below  this  minimum  no  water  would  be  avail- 
able for  stream  flow.  Practically  the  same  thing  has  been  found  to 
l)e  true  by  F.  H.  Newell  ^^  for  the  run-off  of  North  American  rivers. 
Here  the  minimum  of  precipitation  below  which  no  run-off  would 
take  place  is  11.7  inches.  Of  the  precipitation  remaining  above  this 
minimum  eight-tenths  runs  off  into  the  rivers.  In  order  to  show  the 
relation  between  total  run-off  and  precipitation,  Newell  used  two 
maps,  one  showing  the  total  run-off  from  land  in  the  various  large 
divisions  of  the  country  and  the  other  the  mean  annual  precipitation. 
The  run-off  has  been  expressed  by  depth  in  inches  over  the  whole 
catchment  basin.  While  the  two  maps  do  not  coincide  exactly,  yet 
there  is  a  close  similarity  between  the  depth  of  run-off  and  the  mean 
precipitation.  Thus,  in  the  central  regions  of  the  United  States, 
where  the  run-off  ranges  from  0  to  2  inches,  it  forms  10  per  cent 
of  the  precipitation ;  where  the  run-off  is  from  2  to  5  inches,  from 
10  to  26  per  cent;  where  it  is  from  5  to  10  inches,  from  40  to  50 
per  cent;  and,  finally,  where  the  run-off  is  20  inches  and  over  it  rep- 
resents over  60  per  cent  of  the  rainfall.  This  relation  between  total 
run-off  and  precipitation,  modified  by  topography,  shows  clearly  that 
the  total  amount  of  water  in  the  rivers  depends  first  of  all  upon  the 
climate  of  the  region.  Similarly,  a  German  engineer,  Scheck,  has 
shown  that  the  per  cent  of  run-off  in  the  European  rivers  decreases 
from  west  to  east  (in  accordance  with  the  decrease  in  precipitation), 
from  0.4  for  the  Rhine  to  0.2  for  the  Memmel. 

The  rivers  of  a  country,  therefore,  are  the  result  of  the  climate, 
and  fluctuations  in  the  total  amount  of  water  carried  bv  them  must 
depend  upon  climatic  fluctuation.  Without  a  general  change  in  the 
climate  there  can  be  no  general  decrease  of  water  in  large  rivers. 

Professor  Bruckner,  from  a  mass  of  evidence  collected  by  him,  has 
shown  that  there  exist  climatic  cycles  with  cool  and  humid,  and  dry 
and  hot  years,  and  that  the  variation  in  the  yearly  discharge  of 
rivers  must  be  attributed  to  the  climatic  fluctuations.    Thus,  accord- 

"  Penek,  A.  Die  Flueskunde  als  eln  Zwei^  dor  physikalischen  Oeographio.  (Zeitschrifl 
fflr  GewRgserkunder,  1898,  v.  1,  p.  4.) 

**  Newel],  F.  H.  Results  of  stream  mcasnrenicnts.  (U.  S.  Geological  Survey.  14th 
annoal  report,   1801^>93,  pt.  2,  pp.   89-155.) 


60 


FOBESTS  AKD  WATEB 


I  • 

I 

m 


ing  to  Bruckner,  in  Europe  the  periods  between  1806-1816,  1841- 
1855,  and  1871-1875  were  humid  and  cool,  and  the  highest  water 
in  the  rivers  occurred  in  1815  and  in  the  five-year  periods  between 
1846-1850  and  1876-1880.  The  periods  between  1820-1840  and  1856- 
1870  were  warm  and  dry,  and  the  water  during  the  five-year  periods 
between  1831-1835  and  1861-1865  was  at  its  minimum.  The  pres- 
ence or  absence  of  forests,  therefore,  can  have  no  influence  upon  the 
mean  annual  flow  of  water  in  large  rivers. 

In  manv  quarters  there  exists  an  impression  that  foresters  claim 
that  woodfed  watersheds  have  an  effect  upon  the  total  yearly  dis- 
charge of  water  in  streams,  and  that  with  the  destruction  of  the 
forest  the  total  discharge  or  the  average  annual  discharge  of  water 
must  inevitably  decrease.  As  a  matter  of  fact,  foresters  have  never 
made  any  such  claim.  On  the  contrary,  they  were  the  first  to  point 
out  the  possibility,  under  certain  conditions — for  instance,  in  a  semi- 
arid  region — of  a  wooded  watershed  consuming  a  larger  amount  of 
water  than  a  bare  watershed  or  one  covered  with  low  vegetation,  and 
in  this  way  diminishing  the  total  amount  of  water  available  for 
stream  flow  during  the  year.**^ 

Any  figures,  therefore,  which  show  that  the  average  annual  water 
stages  01  actual  average  annual  discharge  of  water  in  a  stream 
remain  the  same,  irrespective  of  change  in  the  surface  cover  of  the 
watershed,  do  not  prove  in  any  way  that  a  forest  has  no  influence 
on  the  behavior  or  the  regularity  oi  the  flow  of  water  in  streams. 

Seasonal  Variation  of  Stream  Flow 

While  precipitation  is  responsible  for  the  amount  of  water  in  the 
streams,  the  relation  between  precipitation  and  the  river  stages  during 
the  year  is  not  direct  or  immediate.  Prof.  D.  W.  Mead,**  in  his  study 
of  the  Wisconsin  rivers,  points  out  that  rainfalls  of  3  or  more 
inches  per  month  during  the  early  portions  of  the  year  give  rise  to 
a  flow  of  considerable  magnitude,  whereas  even  greater  rainfalls 
during  the  summer  months  have  little  or  no  effect  in  augmentinj^ 
the  flow  of  the  stream.  During  the  period  between  December  and 
Maj  the  winter  snow  and  the  spring  rains  saturate  the  ground. 
This  is  the  storage  period.  During  June,  July,  and  August  the  rain- 
fall is  rarely  sufficient  to  take  care  of  evaporation  and  plant  life,  and 
the  stream  flow  is  therefore  usually  dependent  entirely  on  the  ground 
water.  The  ground  water  begins  to  furnish  more  or  less  of  the 
stream  flow  as  early  as  May.  Professor  Penck  found,  for  the  Elbe, 
that  during  the  months  of  August,  September,  October,  November, 
December,  and  January  tliere  is  going  on  a  storage  of  water  in  the 
form  of  snow  and  underground  waters,  while  in  the  months  of 
February,  March,  April,  May,  and  June  the  stored  water  is  gradually 
fed  out  and  sustains  the  flow  of  water  in  the  river. 

From  a  table  worked  up  by  him  for  the  Elbe,  it  follows  that  if 
there  was  no  storage  of  water  in  the  form  of  snow  and  underground 
water  during  the  period  between  the  months  of  August  and  January 
the  discharge  of  the  river  in  April  would  be  near  zero,  and  in  May 

"  Tourney.  James  A.  Tlie  relation  of  foresta  to  stream  flow.  (U.  8.  Dept.  of  Agricul- 
ture.    Yoarbook,   1003,   pp.    279-288.) 

»  Moad,  D.  W.  The  flow  of  streams  and  the  factors  that  modify  it,  with  special  refer- 
ence to  Wisconsin  conditions.     (University  of  Wisconsin.     BuH.  425,  1911.) 
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it  would  stop  flowing  entirely.  By  actual  measurements  of  the  dis- 
cbarge of  water  in  the  Elbe  and  of  the  precipitation  over  and  evapo- 
ration from  its  watershed  for  15  years,  Penck  found  that  one-third 
of  the  total  precipitation  goes  into  the  river.  Of  this  one-third,  two- 
thirds  reach  the  river  as  surface  run-off  and  the  remaining  one-third, 
or  one-ninth  of  the  total  precipitation,  reaches  the  river  as  under- 
ground water.  The  high^t  stages  during  the  early  spring  are  the 
direct  consequence  of  the  accumulation  of  undergrouna  waters  dur- 
ing the  fall  and  winter.  The  accumulated  underground  water  is 
gradually  fed  out  during  the  early  sunmier.  It  is  evident,  therefore, 
that  if  the  total  amount  of  water  carried  by  the  river  during  the 
entire  year  depends  upon  the  amount  of  precipitation,  the  amount  of 
water  carried  by  a  stream  during  the  different  seasons  of  the  year 
depends  upon  the  storage  capacity  of  the  watershed,  whether  the 
storm  waters  reach  the  river  as  soon  as  they  fall  or  are  retarded  in 
their  flow  and  reach  the  river  as  underground  seepage  at  a  time  when 
precipitation  is  lacking  or  scant.  The  flow  of  water  in  the  stream 
during  the  summer  is  sustained  by  the  underground  water  stored  at 
the  time  of  excessive  precipitation. 

FOBESTB  AND  SpRIKQS 

The  forest  cover,  among  other  factors,  affects  the  storage  capacity 
of  a  watershed  and  is  instrumental  in  sustaining  the  flow  of  water  in 
rivers  at  times  when  precipitation  is  lacking  or  is  just  sufficient  to 
cover  evaporation. 

The  effect  of  forest  cover  upon  the  sustaining  of  springs  and  the 
flow  of  water  during  the  dry  part  of  the  year  is  well  Drought  out  in 
the  annual  report  or  the  State  geologist "®  of  New  Jersey  for  the  year 
1899.  A  comparison  of  the  amount  of  water,  expressed  in  inches  of 
rainfall,  that  reaches  streams  through  underground  seepage  from 
forested,  cultivated,  and  barren  watersheds  auring  a  dry  period, 
when  the  rainfall  is  ec^ual  to  the  evaporation  and  therefore  the 
effect  upon  streams  is  eliminated,  give  the  results  shown  in  Table  21- 

Table  21. — Yield  of  »pri/ng»  on  forested,  cultivated,  and  'barren  waterahed^i 

during  drought 


Month 

Forested 

watershed, 

Passaic 

Cultivated 

watershed, 

Barltan 

Barren 
watershed 

First  month 

1.16 
.M 
.40 
.33 
.82 
.31 
.80 
.20 
.28 

1.43 
.64 
.45 
.35 
.30 
.27 
.25 
.23 
.22 

Q.U 

Seoond  month     _    .» - 

.38 

Third  month 

.26 

Fourth  month. . 

.20 

Fifth  month...... - 

.14 

Sixth  month 

.12 

Seventh  month 

.10 

Eighth  Tiiont:h                                                           

.08 

Nmth  month. 

.07 

TotaL 

3.03 

4.14 

2.20 

These  figures,  which  are  the  result  of  computation  based  upon 
actual  guagings,  show  that  while  the  cultivated  and  forested  water- 


•Vermeule,    C.    C.      Forests    and    Water    Supply. 
Annual  report,  1S99,  p.  162.) 
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sheds  yield  almost  the  same  amount,  the  cultivated  watershed  gives 
off  its  water  faster  during  the  first  months,  and  therefore,  sowier 
becomea  exhausted.  The  barren  watershed,  whpse  imdergroimd 
storage  capacity  is  small,  has  little  flow  for  springs,  which  almost  dry 
out  towara  the  end  of  the  drought. 

Europe  abounds  in  authentic  historic  records  of  the  disappearance 
of  springs  as  a  result  of  deforestation.  Edward  Ney,^®  forester  and 
hydrographer,  of  Alsace,  in  a  paper  published  in  1875,  mentioned 
that  in  the  Provence,  after  all  the  olive  trees,  which  there  formed 
regular  forests,  and  which  were  frozen  in  1822,  had  been  cut  down,  a 
great  number  of  springs  failed  entirely,  and  that  in  the  city  of 
Orleans,  after  the  surrounding  heights  had  thus  been  cleared,  nearly 
all  the  wells  dried  up,  making  it  necessary  to  conduct  the  headwaters 
of  the  River  Little  Loire  into  the  city. 

A  Swiss  engineer  and  hydraulic  expert,  Robert  Lauterburg,'*  who 
collected  a  large  number  of  exact  data  relative  to  the  discharge  of 
rivers  in  Switzerland,  found,  on  the  basis  of  accurate  measurements 
of  the  discharge  of  springs,  that  in  the  Melasse  formation,  within  an 
area  of  0.29  of  a  square  mile,  the  springs  in  wooded  portions  dis- 
charge from  five  to  ten  times  more  water  than  those  in  tne  clearin^p. 

The  springs  of  Bresle  dried  up  about  1840,  after  clearing  off  a 
forest  oi  some  importance  situated  in  the  parish  of  Formerie  (Oise). 
Soon  after  the  forest  of  Cressy  was  cut  in  1837  the  source  of  the 
Arrivaux  River  descended  toward  Breuil  (Somme)  1  kilometer. 
Clearings  made  in  the  forest  of  Arronaise  were  injurious  to  all  the 
streams  that  flowed  from  it  to  Escaut  and  Somme. 

After  the  death  of  Don  Bouthillier  de  Ranee,  the  abb^  of  la  Trappe 
leased  the  iron  works  connected  with  the  monastery  to  private  parties 
for  12  years.  It  was  necessary,  according  to  the  biographv  of  Don 
Pierre  the  Dwarf,  subprior  of  the  monastery,  "  to  destroy  tne  forests 
of  la  Trappe  in  order  to  maintain  the  furnace  fii'es,  and  it  is  impos- 
sible to  tell  how  far-reaching  the  effects  were.  The  springs  soon 
dried  up  and  the  ponds  yielded  water  only  six  weeks  in  the  whole 
year."    This  was  written  in  1716.** 

Near  the  little  village  of  Orgelet  (Jura),  at  the  foot  of  the  east 
slope  of  the  Orgier  Mountain,  in  the  parish  of  Plaisia,  there  is  a 
spring  called  the  Fountain  of  Plaisia,  which  disappeared  during  the 
entire  time  that  the  mountain  remained  cleared  of  its  forests  (from 
the  end  of  the  eighteenth  Century  to  the  middle  of  the  nineteenth), 
and  reappeared  30  years  ago,  when  the  work  of  the  reforesting  the 
slope  had  been  finished.  Numerous  inhabitants  of  the  country  testify 
to  this  fact. 

According  to  the  testimony  of  the  mayor  of  Flacey  (Cote  d'Or), 
the  spring  supplying  this  village  had  always  had  a  constant  and 
regular  flow  as  long  as  the  limestone  uplands,  from  the  foot  of  which 
it  issued,  remained  covered  with  a  coppice  of  vigorous  oak  over  an 
area  of  100  hectares.    At  the  beginning  of  the  nineteenth  century, 

luITr^^^'  ^-     ^^^^^^  ^^^  EInfluBs  des  Waldes  aof  die  Bewohnbarkeit  der  Under.     Pra«, 

"  Lauterburg,  R.     Ueber  den  Einfluss  der  Wfilder  auf  die  Quellen  und  8tromTeHiWtBl*e 
der  Schwelz.     Bern,  1875. 

x:.  t}f^^'  E.^ Charlemagne  has  given  an  instance  to  the  point  in  the  ReTue  des  Baux  et 
Worsts  of  the  dlaastrous  effects  that  the  he<»dles8  cutting  of  forests  may  have  upon  stream 
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the  area  having  been  deforested,  the  spring  no  lon^r  had  a  regular 
flow,  and  was  entirely  dry  the  greater  part  of  the  time.^^ 

De  Bothenbach,  director  of  the  water  service  of  the  city  of  Berne, 
made  observations  on  the  flow  of  the  springs  of  that  city.  Express- 
ing the  minimum  as  1,  the  flow  per  minute  of  two  of  them,  the 
Scnliem  and  the  Gasel,  varied  from  1  to  2.7  and  from  1  to  4.1,  respec- 
tively, while  the  variation  of  a  third  spring,  that  of  Scherli,  was 
from  1  to  6.7.  The  basin  of  the  springs  of  Gasel  and  Schliem  is 
sheltered  by  a  considerable  mass  of  forests,  while  that  of  Scherli 
comes  from  a  mountain  partly  deforested.  Other  observations 
tended  further  to  show  that  the  forest  during  dry  times  gave  out 
slowly  the  water  it  had  stored  up  during  a  rainy  period.  Thus  dur- 
ing the  summer  of  1893,  which  was  marked  by  a  long  and  destructive 
dry  period,  the  spring  of  Scherli  reached  its  smallest  flow  September 
3, 1893,  but  that  of  Gasel  not  until  three  and  a  half  months  later,  and 
that  of  Schliem  six  and  a  half  months  later. 

In  Algeria  the  trees  disappeared  and  the  springs  dried  up.  In 
the  Canton  of  Bouffarik,  formerly  noted  for  its  rich  water  supply,  15 
springs  decreased  in  two  years  from  1,316  to  710  liters ;  rivers  such  as 
the  Oued  Chemla,  which  had  a  flow  in  1864  of  150  to  180  liters,  no 
longer  yield  more  than  from  70  to  80  liters ;  the  Oued  Kremis,  which 
had  a  flow  in  1864  of  from  100  to  200  liters,  in  1881  had  a  flow  of 
only  15  liters.  The  water  supply  of  cities  like  Saint-Denis-du-Sig 
disappeared,  and  water  was  shipped  in  over  the  railways.  The  water 
in  the  canaLs  of  the  city  of  Algiers  diminished  from  year  to  year. 
At  the  gates  of  the  city  a  striking  example  of  the  dearth  of  water 
can  be  observed.  Thirty  years  ago  the  Oued  M'Kacel,  in  its  cool 
valley,  had  the  power  to  turn  four  mills ;  to-day  water  and  mills  have 
disappeared  with  the  forest  that  covered  Mount  Bouzarea. 

The  eminent  geographer,  Onesime  Reclus,  cited  the  example  of 
tbe  city  of  Tunis^  which  was  formerly  supplied  with  pure  water 
from  the  springs  issuing  from  Mount  Zaghouan,  springs  that  have 
di^ppeared  since  the  mountain  was  deforested. 

The  flow  of  the  streams  diminished  notably  at  Martinique  after 
the  island  was  deforested  for  charcoal.  In  the  same  way  water  in  the 
canal  built  in  1867  by  Admiral  de  Gueydon  to  convey  good  water  to 
Fort-de-France  diminished  considerably,  and  the  Government  of 
the  colony  has  very  recently  adopted  measures  to  check  the  defor- 
estation.    (Castle.) 

Mr.  Crahay,  inspector  of  waters  and  forests  at  Brussels,  noticed 
at  Planchimont  that  the  flow  from  the  springs  of  La  Sure  became 
more  regular  after  the  region  has  been  reforested  with  spruce  for  40 
years.  One  of  them,"  he  wrote,  "  that  gave  no  water  during  the 
summer,  never  dries  up  now,  and  issues  70  meters  higher  on  the  slope 
than  did  the  former  spring.  At  Bois-le-Frangois,  parish  of  Villiers- 
devant-Orval,  after  the  clearing  of  an  old  coppice  forest  two  springs 
disappeared.  The  place  where  the  water  issued  and  the  little  channel 
that  it  followed  down  the  slope  can  still  be  seen." 

At  the  International  Congress  of  Silviculture,  held  at  Paris  on  the 
occasion  of  the  exposition  of  1910,  Grebe,  forester  councilor  at  Eisen- 
bach  (Alsace),  cited  numerous  examples  of  springs  that  had  dried 

•>  Bfathey,  A.     Influence  des  Forets  sur  le  d^blt  et  la  r^gularit^  d€9  sources.     (Revue 
dee  eaux  et  fortts,  1898,  v.  37,  pp.  661-563.) 
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up  or  of  diminutions  in  stream  flow  noticed  after  deforestation  in 
central  Germany.  He  told  also  of  cases  where  springs  reappeared 
after  reforestation  had  taken  place.  Another  Grerman  forester, 
M.  B.  A.  Bargmann,  told  of  the  aisappearance  of  two  springs  in  the 
valley  on  St.  Amarin  (Alsace)  after  clearings  had  been  made  above 
them. 

At  the  same  congress  Mr.  Servier,  a  landholder  at  Lamure-sur- 
Azergues  (Rhone),  gave  several  interesting  facts.  In  the  region  in 
which  he  lives,  which  until  late  years  was  almost  completely  de- 
forested, he  noticed  that  wherever  a  cluster  of  trees  remained  their 
presence  was  coincident  with  the  existence  of  a  spring.  The  flow 
of  a  spring  on  the  western  outskirts  of  a  coppice  wood  diminished 
continually  after  the  coppice  had  been  cut,  but  returned  to  normal 
when  the  coppice  grew  up  again. 

An  inquiry  into  the  influence  of  forest  cover  upon  springs,  made 
by  the  National  Conservation  Commission  in  the  fall  of  1908  among 
foresters  and  engineers  throughout  the  country,  revealed  a  remark- 
able unanimity  of  opinion  on  this  point,  and  brought  to  light  numer- 
ous instances  of  the  drying  up  of  springs  as  a  result  of  forest 
destruction. 

"  Springs  near  Odessa,  N.  Y.,  have  had  their  flow  decreased  50 
per  cent  as  a  result  of  forest  destruction."  (H.  A.  Paine,  Denton, 
Md.) 

"  Streams  are  lower  in  every  case  in  Vermont  where  the  virgin  tim- 
ber has  been  cut,  and  new  growth  does  not  help  this  condition  until 
it  gets  large  enough  to  completely  cover  the  ground  and  high  enough 
to  afford  perfect  shade  and  admit  circulation  of  air  xmder  the 
branches."     (H.  D.  Packer,  West  Burke,  Vt.) 

"  Captain  Miller,  an  old  settler  in  Alamogordo,  N.  Mex.,  states  that 
a  large  spring  at  the  head  of  the  La  Luz  Canyon  dried  up  after 
logging  at  its  watershed  in  1899."  (A.  M.  Neal,  Alamo  National 
Forest,  Alamogordo,  N.  Mex.) 

"  In  north  Georgia  it  has  been  noticed  that  in  many  cases  streams 
have  perceptibly  lessened  in  flow  since  the  destruction  of  the  forest. 
In  many  cases  large  streams  have  dried  up."  (S.  W.  McCallie, 
Geological  Survey  of  Georgia,  Atlanta,  Ga.) 

"At  Truckee  Ranger  Station,  Tahoe  National  Forest,  is  a  spring 
never  known  to  go  dry  before  July,  1908.  The  timber  has  been  almost  , 
entirely  removed  from  the  watershed  and  the  snowfall  is  also  much  J 
less  than  in  former  years.  In  another  part  of  the  forest  is  a  spring 
which  flowed  throughout  the  year  previous  to  the  removal  of  the  tim- 
ber in  1902.  In  August,  1905,  the  spring  contained  some  water,  but 
none  was  flowing  on  the  surface  of  the  ground.  Still  another  spring 
is  now  dry  about  3  months  in  the  year,  whereas  previous  to  the 
removal  of  the  timber  10  years  ago  it  was  never  known  to  go  dry." 
(M.  B.  Pratt,  Tahoe  National  Forest,  Nevada  City,  Calif.) 

"  Glens  Spring,  near  Fremont,  Ohio,  in  1879  had  a  daily  discharge 
of  35,000  gallons.  It  is  now  reduced  to  less  than  1,.000.  Muscalo\mge 
Spring  has  had  its  flow  reduced  from  140,000  to  2,000  gallons. 
Numerous  other  springs  near  Fremont  which  flowed  profusely  before 
1890  have  now  dried  up  completely,  undoubtedly  due  to  deforesta- 
tion."   (C.  O.  Lasley,  Fremont,  Ohio.) 
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"  Flow  of  streams  on  Big  Pryor  Mountain  have  diminished  greatly 
in  the  last  6  years,  and  many  have  dried  up  entirely  in  July.  Forest 
of  lodgepole  pine  was  removed."  (V.  Gr.  Langtry,  jr.,  Absaroka 
Xational  Forest,  Livingston,  Mont.) 

"  Several  small  springs  east  of  Marysvale.  Utah,  previous  to  1901 
had  sufficient  flow  to  water  large  herds  ox  cattle  and  maintain  a 
steady  flow.  Since- then  overstocking  of  range  and  removing  grass 
covering  have  caused  the  springs  to  dry  up,  until  they  are  oi  prac- 
tically no  "use."  (C.  S.  Jarvis,  33  East  Second  Street,  South  Provo, 
Utah.) 

"All  springs  in  the  Manti  National  Forest  now  flow  more  freely 
than  ever  before  the  creation  of  the  forest.  The  formation  is  lime- 
stone. The  forest  cover  has  now  returned."  (A.  E.  Jensen,  Manti 
National  Forest,  Ephraim,  Utah.) 

"In  Stonelick  Township,  Ohio,  there  was  a  spring  which  during 
the  Civil  War  flowed  regularly  and  freely,  but  has  now  ceased  to 
flow.  It  is  located  at  the  foot  of  a  high  hill  on  which  the  timber 
has  been  cut  and  which  may  be  the  cause  of  the  stoppage  in  the  flow 
of  water."     (G.  H.  Hill,  box  26,  Milford,  Clermont  County,  Ohio.) 

"Spring  Gulch,  near  Providence,  Ariz.,  had  always  had  a  steady 
flow  until  the  timber  surrounding  it  was  cut,  when  the  water  ceased 
to  flow  during  the  dry  months."  (J.  D.  Guthrie,  Prescott  National 
Forest,  Prescott,  Ariz.) 

"The  cutting  of  forests  in  Newport,  Ky.,  has  resulted  in  drying 
up  of  springs  which  old  residents  say  used  to  flow  throughout  the 
year."     (W.  L.  Glazier^  Newport,  Ky.) 

"Numerous  springs  m  Pike  National  Forest  have  dried  up  as  a 
result  of  cutting  timber.  One  spring  in  particular,  which  flowed 
throughout  the  year  for  30  years,  entirely  dried  up  after  clearing  the 
timber  from  360  acres  about  it. 

"On  the  west  branch  of  Michigan  Creek,  Colo.,  several  streams 
which  previously  flowed  all  the  time  are  now  dry  as  the  result  of 
cutting. 

"Since  the  severe  fire  in  Calahan  Gulch,  Pike  National  Forest, 
Colo.,  several  springs  have  entirely  dried  up."  (C.  W.  Fitzgerald, 
Pike  National  Forest,  Denver,  Colo.) 

"  In  Caribou,  Me.,  is  a  spring  which  in  1880  was  large  enough  to 
be  used  as  part  of  the  water  supply  of  the  village.  Since  the  cutting 
of  the  forests  on  its  watershed  its  flow  has  materially  decreased,  and 
in  1904  was  practically  dry."     (A.  C.  Hardison,  Santa  Paula,  Me.) 

"Many  years  ago  the  springs  nsear  Iowa  Citj,  Iowa,  flowed 
throughout  the  year.  Since  the  cutting  of  the  timber  they  have 
entirely  dried  up."     (Clark  K.  Fickes,  C.,  B.  &  Q.  R.  R.,  Chicago, 

"Many  springs  near  Meadville,  Pa.,  have  been  dried  out  in  recent 
years,  and  many  wells  are  much  deeper  than  formerly,  due  to  defor- 
estation."    (W.  A.  Doane,  Meadville,  Pa.) 

"  Since  the  cutting  awav  of  the  timber  on  the  hillsides  near  Lead- 
viUe  numerous  springs  which  flowed  all  the  time  have  dried  up  and 
the  snow  melts  much  earlier  in  the  spring."  (J.  W.  Deen,  Denver  & 
Rio  Grande  Ry.  Co.,  Salida,  Colo.) 

57643*— 27 ^5 
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"  Springs  near  Wilmington,  Mass.,  dried  up  as  a  result  of  cutting 

Eine  forests.  Where  these  were  cut  20  to  30  years  ago  springs  have 
Bgun  to  flow  again."  (W.  W.  Cummings,  Boston,  Mass.) 
The  most  direct  evidence,  however,  of  the  eflfect  of  extensive  clear- 
ing upon  ground  water  has  been  recently  brought  out  by  Dr.  W.  J. 
McGee.**  During  a  period  of  about  22  years  9,507  wells  in  the 
States  of  Ulinois,  Indiana,  Iowa,  Kentucky,  Michigan,  Minnesota, 
Ohio,  Tennesse,  and  Wisconsin  show  a  lowering  of  the  water  table  at 
a  minimum  mean  rate  of  1.315  feet,  or,  with  moderate  allowance  for 
new  wells,  1.73  feet  per  decade,  corresponding  to  a  total  of  13.8.  feet 
for  the  fib  years  smce  settlement  began.  The  loss,  according  to 
Doctor  McGfee,  is  due  largely  to  increased  run-oflf  in  freshets  and 
floods,  which  are  in  increasing  degree  weakening  destruction  of  prop- 
erty and  loss  of  life,  while  innumerable  springs  and  smaller-source 
streams  have  disappeared,  and  the  regimen  of  nearly  all  streams 
has  been  impaired. 

These  facts  tend  to  show  that  there  is  a  most  intimate  relation  be- 
tween forest  cover  and  underground  water,  and  as  the  continuity  of 
stream  flow  depends  wholly  upon  the  water  stored  in  the  ground,  the 
effect  of  forests  upon  the  regularity  of  stream  flow  becomes  evident. 

Forests  and  Floods 

High  floods  are  caused  in  large  navigable  rivers  either  by  exces- 
sively hea\y  or  by  long-continued  rains.  During  the  first  hours  of 
heavy  rainfall,  and  often  during  the  precipitation  which  may  precede 
it,  the  forest  floor  becomes  so  completely  saturated  with  water  that  it 
allows  any  further  rain  to  pass  off  just  as  it  would  from  open  ground. 
The  influence  of  the  forest  on  the  prevention  of  catastrophies  from 
high  water  and  floods  is  therefore  limited.  The  forest  can  prevent 
smaller  floods  by  retaining  a  certain  amount  of  water  and  retarding 
the  flow,  but  it  is  powerless  to  prevent  greater  ones.  The  latter  are 
the  result  usually  of  either  a  large  quantity  of  rain  falling  on  frozen 
or  saturated  ground  covered  witn  snow,  especially  in  late  winter,  or 
an  unusal  amount  of  rainfall,  even  for  a  short  period,  in  the  territory 
drained. 

Since  the  amount  of  water  which  the  forested  soil  can  absorb  or 
retain  is  small  as  compared  with  the  amount  which  it  receives  during 
a  downpour,  or  with  a  sudden  thaw,  it  is  evident  that  under  excep- 
tional meteorological  conditions  the  retentive  capacity  of  the  forck 
floor  must  fail.  Forests  can  absorb  a  quantity  of  water  correspond- 
ing to  a  precipitation  of  0.16  of  an  inch,  or,  in  very  favorable  condi- 
tions, of  0.24  of  an  inch.  According  to  Biihler,  tne  highest  amount 
beech  foliage  can  absorb  is  18,000  liters  per  hectare  (7500  liters  per 
acre)  and  moss  24,000  liters  per  acre,  corresponding  to  a  precipita- 
tion of  0.07  and  0.24  inch,  respectively.  Ebermayer  estimates  that 
dry  litter  in  beech  forests  absorbs  an  amount  equal  to  0.09,  in  pine 
forests  0.05,  and  in  sprrce  forests  about  0.05  inch  of  precipitation. 
Ney's  results  give  0.09  inch  for  beech  forests,  0.15  inch  for  pine,  and 
0.07  inch  for  spruce.  According  to  Riegler,  the  water  absorption 
by  moss  amounts  to  from  200  to  900  per  cent  of  its  weight;  with 
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foliage  it  equals  150  to  220  per  cent ;  and  with  pine  needles  120  to 
134  per  cent.  According  to  Gerwig,  moss  can  aosorb  from  0.18  to 
0.39  mch  of  water. 

In  comparison  with  these  amounts  the  quantities  of  water  that 
cause  excessive  floods  are  enormous.  On  March  6, 1896,  there  fell  on 
the  Eniebis  in  the  Schwarzwald  7  inches  of  rain ;  in  three  days  (from 
6th  to  8th  of  March),  13  inches  (flooding  of  the  Dreysam  Valley) ; 
in  Eichberg,  Silesia,  July  29,  1897,  4.4  inches ;  from  July  28  to  30, 
6  inches;  on  the  ridge  of  the  Riesen-Gebirge,  July  30  and  31,  8.8 
inches  (flooding  of  the  Hirschberg  Valley) ;  in  Munich,  September 
13,  1899,  3  inches  (destruction  of  the  Prinz-Regent  Bridge) ;  in 
the  Bavarian  Mountains,  more  than  4  inches. 

In  Austria,  at  the  time  of  the  high-water  catastrophe  in  July,  1897, 
in  the  course  of  two  days,  in  the  Unter  Inns  district,  there  was  a  rain- 
fall of  6.8  inches;  in  the  Traun  district,  7.4;  and  in  Vienna,  6.9  inches. 
In  September,  1899,  in  the  course  of  two  days  in  the  Salzach  district, 
the  rainfall  amounted  to  6.7;  in  the  Traun  district,  8.3;  at  Enns,  7.8; 
ta  Ybbs,  8.3;  and  at  Trausen,  6.6  inches.  From  July  26  to  31  (six 
days),  1897,  in  the  territory  of  the  Donau  River,  there  was  a  rainfall 
of  421,768,000,000  cubic  meters ;  and  in  September,  1899,  within  seven 
days,  665,024,000,000  cubic  feet.  The  total  of  this  land  ocean 
amounted  to  1,412,560,000,000  cubic  feet. 

While  the  forest  is  necessarily  helpless  to  prevent  the  occurrence 
of  excessive  floods  during  periods  of  exceptional  rainfall,  yet  bj  pro- 
tecting the  soil  against  erosion  by  dimmishing  the  proportion  of 
detritus  carried  by  the  run-off,  ana  by  absorbing  at  least  part  of  the 
water  that  falls  upon  the  ground,  it  nas  a  mitigating  influence  even 
on  the  highest  floods.  The  fact  that  the  volume  oi  eroded  matter 
carried  by  the  streams  in  periods  of  flood  is  greatly  diminished  by 
the  presence  of  the  forest  must  necessarily  decrease  the  violence  of 
the  floods,  since  sand,  gravel,  pebbles,  and  rocks  torn  from  the  soil 
by  the  stream  raise  the  level  of  the  stream  beds  and  increase  the 
volume  of  water  carried. 

There  is  no  lack  of  facts  to  establish  this  moderating  action  of  the 
forest.  Marchand  gives  an  example  of  a  torrent  in  the  canton  of 
Appenzell,  Switzerland,  which  formerly  became  swollen  at  Weissen- 
bach about  three  hours  after  the  storms  had  burst  upon  the  mountain. 
Following  a  partial  deforestation  of  the  mountain,  the  floods  be- 
came manifest  at  Weissenbach  within  one  hour  after  the  appearance 
of  storms.  The  presence  of  the  forest,  then,  had  the  effect  of  delay- 
iiig  by  two  hours  the  manifestation  of  flood  and  of  increasing  by 
four  hours  the  duration  of  the  run-off. 

Many  streams  that  descend  from  the  departments  of  the  Vosges 
Mountains,  which  still  bear  a  large  forest  cover,  do  not  have  as 
frequent  nor  as  disastrous  floods  as  the  torrents  that  come  down  the 
denuded  slopes  of  the  Alps,  or  the  streams  of  irregular  flow  that 
issue  from  the  deforested  OSvennes  (Ard&che,  Lot,  Tarn,  Dourbie, 
Loire,  Allier),  or  from  the  waste  lands  of  the  Central  Plateau  (Cher, 
Sioule,  Creuse).  The  proportion  of  forest  area  of  the  Vosges  is  35 
per  cent,  while  that  of  the  Alps  of  Savoy  is  21  per  cent,  that  of  the 
Alps  of  Dauphiny  (Isfere,  Drome,  and  Hautes-Alpes)  13  per  cent, 
that  of  the  AJips  of  Frovence  (the  Lower  Alps  and  Maritime  Alps) 
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12  per  cent,  and  that  of  the  Central  Plateau  and  of  the  Cevennes 
12.2  per  cent. 

In  the  Department  of  Aude,  in  France,  there  occurred  on  Sep- 
tember 12,  1893,  a  terrific  storm,  which  caused  considerable  dama^ 
throuffhotit  the  whole  region.  All  the  tributaries  of  the  River  Aude 
experienced  sudden  floods,  and  that  river  rose  16  feet  at  St.  MarceL 
The  storm  lasted  an  hour  and  a  half,  and  there  was  a  rainfall  of  2.4 
inches.  The  Blanque  River,  which  unites  with  the  Salz  5.6  miles 
above  Couizo,  and  which,  like  it,  flows  down  slopes  almost  entirely 
denuded,  immediately  rose  3  feet  and  devastated  a  large  amount  of 
property  along  the  river,  especially  at  Rennes-les-Bains.  At  Couiza 
the  flood  was  greater,  and  the  frightened  inhabitants  feared  a  repeti- 
tion of  the  disasters  of  1891.  In  the  basin  of  the  Rialsesse,  which 
flows  into  the  Salz  3.6  miles  above  Couiza,  the  amount  of  the  rainfall 
was  2.4  inches  also.  This  river,  however,  did  not  overflow  nor  cause 
any  damage.  In  contrast  to  the  denuded  slopes  down  which  poured 
the  run-on  into  the  Salz  and  the  Blanque  was  the  heavily  wooded 
basin  of  the  Rialsesse,  where,  to  supplement  the  existing  cover,  4,200 
acres  had  been  reforested. 

At  the  International  Congress  of  Navigation,  in  1905,  Cipoletti, 
an  Italian  engineer,  who  prepared  the  general  report  embodying  the 
views  of  the  engineers  representing  the  different  countries  at  the 
congress,  maintained  that  while  it  is  ttue  that  during  a  prolonged 
rain  a  moment  is  at  least  reached  when  the  run-off  to  the  valley  is 
equal  in  amount  to  the  rainfall  in  the  forest  above,  it  does  not  follow 
by  any  means  that  this  moment  coincides  exactly  with  the  moment  of 
the  heaviest  rainfall.  In  every  instance  he  found  that  the  balance 
between  run-off  and  rainfall  was  reached  only  when  the  rain  had 
begun  to  abate;  in  other  words,  the  moderating  influence  of  the 
forest  upon  run-off  continued  to  act  during  the  critical  period,  and 
that  without  this  influence  the  floods  would  be  destructive  in  their 
effect. 

In  Baden  the  Government,  after  disastrous  floods  of  the  Rhine  and 
its  tributaries  in  1882-83,  appointed  a  commission  composed  of  an 
officer  of  the  central  bureali  for  meteorology  and  hydrography,  an 
officer  of  the  engineer  department,  and  an  officer  of  the  forest  de- 
partment to  investigate  the  relation  of  forests  to  floods.  This  com- 
mission, after  a  most  detailed  survey,  which  comprised  not  only 
the  geographic,  climatic,  and  geognostic  conditions  of  the  water- 
shed, but  more  especially  its  surface  cover,  submitted  a  number  of 
conclusions.®** 

1.  The  forest  cover  retards  the  surface  run-off.  It  retards  also  the 
melting  of  the  snow.  In  exceptional  cases,  however,  this  influence  of 
the  forest  may  become  ineffectual,  namely,  during  an  unfavorable 
sequence  of  periods  of  heavy  precipitation,  as  was  the  case  in  the 
catastrophe  of  1882. 

2.  The  binding  of  the  soil  by  forest  cover  is  entirely  bCTond  dispute 
and,  hydrographically,  is  of  the  greatest  importance.  The  forest  of 
the  Alb  watershed  fulfills  well  its  function  as  a  protective  cover. 
The  satisfactory  condition  of  the  watercourse  and  valley  bottoms  and 
the  moderate  extent  of  the  damage  experienced  from  the  floods  of  this 
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watershed  are  due  to  the  small  amount  of  detritus.  The  soil  condi- 
tions being  extremely  favorable  to  the  formation  of  detritus  and  rock 
chutes,  their  absence  can  only  be  due  to  the  forest  cover  on  the  decliv- 
ities. Where  masses  of  detritus  and  waste  rock  and  lanslide  mate- 
rial were  found  (on  about  60  acres)  they  could  be  traced  to  improper 
deforestation  and  pasturage. 

3.  While  the  forest  could  not  have  prevented  such  an  extreme  flood 
as  that  of  1882,  yet,  on  the  other  hand,  to  the  forest  is  due  the  fact 
that  the  Alb  watershed  experiences  such  disasters  but  rarely,  more 
rarely  even  than  adjoining  valleys  with  a  smaller  proportion  of  forest 
area. 

These  facts  tend,  therefore,  to  show  that  while  in  the  occurrence  of 
floods,  climate,  character  of  soil,  slope,  and  especially  meteorological 
conditions  play  the  most  important  part,  the  forest  cover  must  also 
be  considered  a  factor  without  which  the  floods  would  be  greater  and 
more  destructive.  It  is  evident,  however,  that  forests  alone  can  not 
be  depended  upon  to  prevent  the  occurrence  of  exceptional  floods  and 
that  engineering  works  are  necessary  for  the  control  of  the  flow  of 
water  in  the  rivers. 

SUMMARY  OF  EFFECTS  OF  FORESTS  UPON  STREAM   FLOW 

The  available  observations  upon  the  behavior  of  streams  in  this 
countrv  and  abroad  have  established  the  following  facts : 

1.  The  total  discharge  of  large  rivers  depends  upon  climate,  pre- 
cipitation, and  evaporation.  The  observea  fluctuation  in  the  total 
amount  of  water  carried  by  rivers  during  a  long  period  of  years 
depends  upon  climatic  cycles  of  wet  and  diy  years. 

2.  The  regularity  of  m)w  of  rivers  and  streams  throughout  the  year 
depends  upon  the  storage  capacity  of  the  watershed,  which  feeds  the 
stored  water  to  the  streams  during  the  summer  through  underground 
seepage  and  by  springs.  In  winter  the  rivers  are  fed  directly  by 
precipitation,  which  reaches  them  chiefly  as  surface  run-oflf. 

3.  Among  the  factors,  such  as  climate  and  character  of  the  soil, 
which  affect  the  storage  capacity  of  a  watershed,  and  therefore  the 
regularity  of  stream  tow,  the  forest  plays  an  important  part,  espe- 
cially on  impermeable  soils.  The  mean  low  stages  as  well  as  the 
moderately  high  stages  in  the  rivers  depend  upon  the  extent  of  forest 
cover  on  the  watersheds.  The  forest  tends  to  equalize  the  flow 
throughout  the  year  by  making  the  low  stages  higher  and  the  high 
stages  lower. 

4.  Floods  which  are  produced  by  exceptional  meteorological  con- 
ditions can  not  be  prevented  by  forests,  but  without  their  mitigating 
influence  the  floods  are  more  severe  and  destructive. 
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PART  1.    SOME  ASPECTS  OF  THE  WASTAGE  CAUSED  BY  SOIL 

EROSION » 

By  H.  H,  Benitett 

This  circular  is  concerned  chiefly  with  that  part  of  erosion  which 
es^ceeds  the  normal  erosion  taking  place  in  varying  degrees,  usually 
at  a  slow  rate,  as  the  result  of  artificial  disturbance  of  the  vegetative 
Cover  and  ground  equilibrium  chiefly  through  the  instrumentality  of 
man  and  his  domestic  animals.  Removal  of  forest  growth,  grass  and 
shrubs  and  breaking  the  groimd  surface  by  cultivation,  the  trampling 
of  livestock,  etc.,  accentuate  erosion  to  a  aegree  far  beyond  that  tak- 
ing place  under  average  natural  conditions,  especially  on  those  soils 
that  are  peculiarly  susceptible  to  rainwash.  This  speeding  up  of  the 
washing  varies  greatly  from  place  to  place,  according  to  soil 
character,  climatic  conditions,  vegetative  cover,  degree  of  slope, 
disturbance  of  the  ground  surface,  and  depletion  of  the  absorptive  or- 
ganic matter  in  the  soil  under  continuous  clean  cultivation.  Under 
normal  conditions  rock  decay  keeps  pace  with  soil  removal  in  many 
places ;  under  the  artificial  conditions  referred  to,  soil  removal  by  the 
rains  exceeds  the  rate  of  natural  soil  formation  over  a  vast  area  of 
cultivated  lands  and  grazing  lands,  often  working  down  to  bedrock. 

*  This  part  discusses  only  the  evils  of  erosion  by  rainwash.  Much  damage  Is  also  done 
by  wind  erocdon,  but  this  phase  of  the  problem  is  not  treated  here.  The  details  of  chedc- 
Ing  and  Torerenilng  erosion  and  restoring  to  use  the  recoverable  areas  are  ]iot  included, 
since  that  important  side  ot  the  problem  deserves  a  full  paper  lA  Itselfr 
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GENERAL  STATEMENT 

Not  less  than  126,000,000,000  pounds  of  plant-food  material  is 
removed  from  the  fields  and  pastures  of  the  United  States  every 
year.  Most  of  this  loss  is  from  cultivated  and  abandoned  fields  and 
overgrazed  pastures  and  ranges.  The  value  of  the  plant-food  ele- 
ments (considering  only  phosphorus,  potash,  and  nitrogen)  in  this 
waste,  as  estimated  on  the  basis  of  the  chemical  analyses  of  389 
samples  of  surface  soil,  collected  throughout  the  United  States,  and 
the  recent  selling  prices  of  the  cheapest  forms  of  fertilizer  materials 
containing  these  plant  nutrients,  exceeds  $2,000,000,000  annually.  Of 
this  amount  there  is  evidence  to  indicate  that  at  least  $200,000,000 
can  be  charged  up  as  a  tangible  yearly  loss  to  the  farmers  of  the 
Nation.  These  calculations  do  not  take  into  account  the  losses  of 
lime,  magnesia,  and  sulphur. 

In  this  connection  it  must  be  considered  that  rainwash  removes  not 
only  the  plant-food  elements  but  also  the  soil  itself.  The  plant-food 
elements  removed  by  crops  (the  crops  do  not  take  away  the  soil,  but 
extract  nutrients  from  it)  can  be  restored  in  the  form  of  fertilizers, 
manures,  and  soil-improving  crops  turned  under ;  but  the  soil  that  is 
washed  out  of  fields  can  not  be  restored,  except  by  those  exceedingly 
slow  natural  processes  of  soil  building  that  require,  in  many  in- 
stances, centuries  to  develop  a  comparatively  thin  layer.  It  would 
be  entirely  impracticable  to  replaee  even  a  small  part  of  the  eroded 
matter^  which  might  be  recoverable  from  stranded  material  not  yet 
swept  into  the  rivers. 

A  very  considerable  part  of  the  wastage  of  erosion  is  obviously 
an  immediate  loss  to  the  farmer,  who  in  countless  instances  is  in  no 
economic  position  to  stand  the  loss.  Much  of  the  wastage  that  per- 
haps might  not  be  classed  as  an  immediate  farm  loss  is  nevertheless 
a  loss  to  posterity,  and  there  are  indications  that  our  increasing 

{)opulation  may  feel  acutely  the  evil  effects  of  this  scourge  of  the 
andj  now  largely  unrestrained.  A  considerable  part  of  the  erosional 
debris  goes  to  clog  stream  channels,  to  cover  fertile  alluvium  with 
comparatively  infertile  sand  and  other  coarse  materials  assorted 
from  flood  water,  and  to  cause  productive  stream  bottoms  to  become 
swampy  and  much  less  valuable.  When  the  mellow  topsoil  is  gone 
with  its  valuable  humus  and  nitrogen,  less  j)roductive,  less  permeable, 
less  absorptive,  and  more  intractable  material  is  exposed  in  its  place. 
As  a  rule  this  exposed  material  is  the  "  raw  "  subsoil,  which  must 
be  loosened,  aerated,  and  supplied  with  the  needed  humus  to  put  it 
into  the  condition  best  suited  to  plant  growth.  This  rebuilding  of 
the  surface  soil  requires  time,  work,  and  money.  In  most  places, 
this  exposed  material  is  heavier  than  the  original  soil,  is  stiffer.  more 
difficult  to  plow,  less  penetrable  to  plant  roots,  less  absorptive  of  rain- 
fall and  less  retentive  of  that  which  is  absorbed,  and  apparently  its 
plant -food  elements  frequently  have  not  been  converted  into  avail- 
able plant  nutrients  to  anything  like  the  degree  that  obtains  in  the 
displaced  surface  soil.  liiis  comparative  inertness  of  the  freshly 
exposed  material  is  comparable  to  the  lessened  productivity  brought 
alK)ut  in  some  soils  by  suddenly  plowing  large  quantities  of  the  sub- 
soil material  to  the  surface.  Such  raw  material  must  be  given  more 
intensive  tillage  in  order  to  unlock  its  contained  plant  food,  and  on 
much  of  it  lime  and  organic  manures  will  be  needed  in  order  to 
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reduce  its  stiffness  sufficiently  to  make  it  amenable  to  efficient  cultiva- 
tion, to  the  establishment  of  a  desirable  seed-bed  tilth.  It  bakes 
easier  and,  as  a  consequence,  crops  growing  on  it  are  less  resistant 
to  dry  seasons,  because  of  rapid  evaporation  from  the  hardened  sur- 
face, and  the  many  cracks  that  form  deep  into  the  subsoil  to  enlarge 
the  area  exposed  to  direct  evaporation.  Crops  also  suffer  more  m 
wet  seasons  because  the  material  becomes  more  soggy  or  water-logged 
than  did  the  original  soil.  On  much  of  it  both  fertilizer  and  lime 
will  be  required  tor  satisfactory  yields. 

Certain  piedmont  areas  whose  records  are  known  have,  within  a 
period  of  30  years,  lost  their  topsoil  entirely,  10  inches  or  more  of 
loam  and  clay  loam  having  been  washed  off  down  to  the  clay  subsoil ; 
and  on  this  clay  subsoil,  substituted  for  the  departed  soil,  from  400 
to  600  pounds  of  fertilizer  are  required  to  produce  as  much  cotton 
per  acre  as  formerly  was  grown  with  200  to  250  pounds  of  fertilizer 
of  no  better  quality. 

While  these  difficulties  of  tillage  and  the  lowered  productivity  are 
being  attended  to  by  the  farmer  in  those  fields  not  yet  abandoned, 
the  unprotected  fields  continue  to  wash.  Unfortunately  the  farmers 
in  many  localities  are  doing  little  or  nothing  to  stop  the  wastage  and 
much  to  accentuate  it.  (PI.  1,  A.)  In  many  instances  the  farmer 
does  not  know  just  what  to  do  to  slow  down  erosion.  In  many  other 
cases  he  does  not  even  suspect  that  the  waning  productivity  of  his 
fields  results  from  any  cause  other  than  a  natural  reduction  of  the 
plant-food  supply  by  the  crops  removed.  He  does  not  recognize  the 
lact  that  gradual  erosion,  working  unceasingly  and  more  or  less 
equally  at  all  points,  is  the  principal  thief  of  ttie  fertility  of  his  soil 
until  spots  of  subsoil  clay  or  rock  begin  to  appear  over  the  sloping 
areas. 

SOME  WASTING  AREAS 

The  southern  part  of  the  great  Appalachian  Valley  is  an  admirable 
place,  to  see  the  evil  effects  of  that  gradual  land  washing  known  as 
sheet  erosion.  Here  in  thousands  of  areas  of  formerly  rich  limestone 
soil  of  loam,  silt  loam,  and  clay  loam  texture,  the  topsoil  has  been 
removed.  The  numerous  galls  or  clay  exposures  that  now  splotch 
the  slopes  lose  their  moisture  quickly  in  dry  weather.  The  dam- 
aging effects  of  drought  upon  crops  ar©  felt  much  quicker  than  for- 
merly, according  to  those  who  have  witnessed  these  changes  in  the 
soiL  A  much  lighter  rain  than  formerly  now  turns  the  Teimessee 
River  red  with  wash  from  the  red  lands  of  its  drainage  basin. 
Added  to  the  severe  impoverishment  of  a  tremendous  area  of  land 
throughout  this  great  valley,  and  its  extensions  southward  into 
Georgia  and  Alabama  and  northward  into  Virginia,  are  the  gullied 
areas,  which  are  severely  impaired  or  completely  ruined  by  erosional 
ravines  that  finger  out  through  numerous  hill  slopes  and  even  many 
undulating  valtey  areas.  Field  after  field  has  been  abandoned  to 
brush,  and  the  destruction  continues. 

Much  erosion  of  the  same  type  has  taken  place  over  the  smoother 
uplands  of  south-central  Kentucky;  that  is,  in  the  rolling  parts  of 
the  highland  rim  country;  over  much  of  the  Piedmont  region,  and 
through  many  parts  of  tne  Appalachian  Plateau.  Land  destruction 
of  even  worse  types  is  to  be  seen  in  the  great  region  of  loessial  soils 
that  cover  the  uplands  bordering  the  Mississippi  and  Missouri  Rivers 
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and  many  of  their  tributaries,  from  Baton  Bouge,  La.,  northward. 
Numerous  areas,  small  and  larce,  have  been  severely  impoverished 
and  even  ruined  in  the  famous  black  lands  of  Texas,  Even  the  drier 
lands  of  the  West  and  the  comparatively  smooth  prairies  and  plains 
of  the  North-Central  States  have  not  escaped  damage.  Erosion  is 
wasting  the  fertility  of  the  soil  and  even  the  whole  body  of  the  soil 
in  many  places  where  the  slope  is  sufficient  for  rain  water  to  nm 
\  .  '  downhill.    There  are  some  exceptions  to  this,  or  rather  some  partial 

i  exceptions,  such  as  the  nearly  level  lands,  the  loose,  deep  sandy  lanik 

,  the  nighly  absorptive  gravelly  areas,  the   loose    glacial    till   ana 

.  •  morainic  deposits  in  parts  of  tne  northern  border  of  the  country,  the 

;  '  peculiar  red  lands  of  the  northern  Pacific  coastal  region,  and  a  few 

others.    Although  the  total  area  of  these  more  or  less  erosion-re- 
.'     '  sistant  soils  is  large,  the  area  of  those  lands  which  are  susceptible  to 

washing  and  which  are  being  washed  in  a  wasteful  way,  more  dis- 
astrously in  some  places  than  in  others,  is  very  much  larger.  Save 
when  the  fields  are  frozen  or  are  covered  with  a  blanket  of  hardened 
snow,  erosion  goes  on  upon  these  vulnerable  lands  during  every  rain 
that  is  sufficiently  heavy  to  cause  water  to  run  downhill.  Even  the 
gentle  spring  rains  cause  some  erosion,  and  the  surface  water  flows 
away  from  sloping  fields  muddied  red,  yellow,  or  dun,  according  to 
the  color  of  the  soils  of  the  neighborhood.  This  color  is  caused  by 
soil  materials  started  en  route  to  the  sea.  Most  of  this  materiiu 
comes  from  the  surface  layer,  the  richest  part  of  die  soil. 
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FIGURES  ON  SOIL  WASTAGE 


J  .  The  estimate  of  the  quantity  of  plant-food  elements  annually  lost 

I  by  erosion,  as  given  above,  is  a  minimum  estimate  based  upon  a  yearly 

i  discharge  of  500,000,000  tons  of  suspended  material  into  the  sea  by 

!  rivers,^  plus  twice  this  amount  stranded  upon  lower  slopes  and  de- 

i  posited  over  flood  plains,  in  the  channels  of  streams,  and  even  in  the 

basins  of  reservoirs,  where  it  is  not  needed  and  not  wanted.    Often 
^  this  overwash  does  much  more  damage  than  good  to  the  lands  affected. 

i  It  gradually  reduces  reservoir  storage  capacity  and  makes  water- 

^  power  plants  dependent  more  and  more  upon  the  flow  of  the  stream 

rather  than  upon  the  impounded  water* 
It  is  obvious  to  all  who  are  familiar  with  field  conditions  that  the 

amount  of  erosional  debris  in  transit  to  the  sea,  but  temporarily 

stranded  on  the  way,  each  year  very  greatly  exceeds  twice  the  amount 
^     -^  '  that  actually  passes  out  the  mouths  of  rivers  into  tidewater.    Some 

'     '  soil  scientists  believe  the  amount  thus  annually  washed  out  of  the 

fields  and  pastures  and  lodged  on  the  way  to  the  oceans  is  more  than 
^  •       *  a  himdred  times  greater  than  that  actually  entering  the  sea.    The 

i      ' '  figure  used  above  has  been  used  merely  because  no  satisfactory  data 

upon  which  to  base  conclusively  accurate  estimates  are  available. 
• ' .  The  estimates  given  do  not  include  the  dissolved  matter  which  is 

•      "  annually  discharged  to  the  sea,  a  very  considerable  part  of  which 

j  obviously  comes  from  erosional  products.    Furthermore,  it  is  not 

i'-  'Dole  and   Stabler  have   estimated  that   618,000.000  tons  of  suspended   matter  and 

270,000,000  tons  of  dissolved  matter  are  transported  to  tidewater  every  year  by  tlif 
streams  of  the  United  States  (6.  p.  88). •    T.  C.  Chamberlin  estimates  that  l«OOO,OO0.000  or 

(         '.  more  tons  of  "  richest  soil  matter "  are  washed  into  the  oceans  from  the  lands  (tf  tbh 

;     .    •  country  every  year  (5). 

'     -      .  ■  Italic  figures  in  parentheses  refer  to  "  Uteratore  dted,"  p.  35. 
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faiown  how  much  erosional  detritus  enters  the  ocean  as  drag  mate- 
rial swept  along  the  bottoms  of  streams.  This  material  is  exceed- 
ingly difficult  to  measure.  The  debris  thus  swept  along  the  bottoms 
of  many  streams  travels  rather  after  the  manner  of  waves  or  of  sand 
dunes  drifting  before  the  wind.  This  characteristic  of  many  river 
beds  was  brought  out  before  a  commissioner  appointed  by  the  Su- 
preme Court  of  the  United  States  Jn  the  expert  testimony  relating 
to  the  recent  Red  River  boundary  dispute  between  Texas  and  Okla- 
homa. Gilbert  (9,  p.  11)  makes  the  following  interesting  observa- 
tions regarding  the  process : 

Some  particles  of  the  bed  load  slide;  many  roll;  the  multitude  make  short 
skips  or  leaps,  the  process  being  called  saltation.  Saltation  grades  into  sus- 
pension. 

When  the  conditions  are  such  that  the  bed  load  is  smaU,  the  bed  is  molded 
into  hills,  called  dunes,  which  trayel  downstream.  Their  mode  of  advance  is  like 
that  of  eolian  dunes,  the  current  eroding  their  upstream  faces  and  depositing 
the  eroded  material  on  the  downstream  faces.  With  any  progressive  change  of 
conditions  tending  to  increase  the  load,  the  dunes  eventually  disappear  and  the 
debris  surface  becomes  smooth.  The  smooth  phase  is  in  turn  succeeded  by  a 
second  rhythmic  phase,  in  which  a  system  of  hills  travel  upstream.  These 
are  caUed  antidunes,  and  their  movement  is  accomplished  by  erosion  on  the 
downstream  face  and  deposition  on  the  upstream  face.  Both  rhythms  of  debris 
movement  are  initiated  by  rhythms  of  water  movement. 

The  amount  of  plant  food  in  this  minimum  estimate  of  soil  wast- 
age by  erosion  (1,500,000,000  tons  of  solid  matter  annually)  amounts 
to  about  126,000,()00,()()0  pounds,  on  the  basis  of  the  average  composi- 
tions of  the  soils  of  the  country  as  computed  from  chemical  analyses 
of  389  samples  of  surface  soil  collected  by  the  Bureau  of  Soils  (1.55 
per  cent  potash,  0.15  per  cent  phosphoric  acid^  0.10  per  cent  nitrogen, 
1.56  per  cent  lime,  and  0.84  per  cent  magnesia).  This  is  more  than 
twenty-one  times  the  annual  net  loss  due  to  crops  removed  (5,900,- 
000,000  pounds,  according  to  the  National  Industrial  Conference 
Board)  \16).  The  amount  of  phosphoric  acid,  nitrogen,  and  potash 
alone  in  this  annually  removed  soil  material  equals  54,000,000,000 
pounds.  Not  all  of  this  wasted  plant  food  is  immediately  available, 
of  course;  but  it  comes  principally  from  the  soil  layer,  the  main 
feeding  reservoir  of  plants,  and  for  this  and  for  other  reasons  it  is 
justifiable,  doubtless,  to  consider  the  bulk  of  it  as  essentially  repre- 
senting lost  plant  food,  without  any  quibbling  about  part  of  it  having 
potential  value  only. 

By  catching  and  measuring  the  run-off  and  wash-off  from  a  3.68 
per  cent  slope  at  the  Missouri  Agricultural  Experiment  Station,  on 
the  watershed  of  the  Missouri  River,  it  was  found  that  for  an  aver- 
age of  six  years  41.2  tons  of  soil  material  were  annually  washed 
from  1  acre  of  land  plowed  4  inches  deep,  and  that  68.73  per  cent  of 
the  rainfall,  the  total  precipitation  amounting  to  35.87  incnes  a  year, 
was  held  back;  that  is,  24.65  inches  of  the  35.87  inches  of  precipitation 
were  temporarily  absorbed  as  an  average  for  the  six-year  period. 
From  a  grass-covered  area  of  the  same  slope  and  soil  type  less  than 
0.3  ton  or  solid  matter  was  removed  each  year  (or  a  total  of  1.7  tons 
in  six  years),  while  88.45  per  cent  of  the  rainfall  was  retained. 

In  ^  years  this  rate  of  erosion  would  result  in  the  removal  of  a 
7-inch  layer  of  soil  from  the  area  tilled  4  inches  deep ;  but  for  the 
removal  of  the  same  thickness  of  soil  from  the  grassed  area  3,547 
years  would  be  required. 


6  CIRCULAB  33,  TJ.  S.  DEPARTMENT  OP  AGEICULTURE 

At  the  Spur  substation  of  the  Texas  Agricultural  Experiment 
Station,*  in  the  subhumid  part  of  west  Texas,  40.7  tons  per  acre  of 
soil  material  were  removed  from  a  2  per  cent  slope  of  fallow  land  by 
approximately  27  inches  of  rainfall.  Of  this  precipitation  only  55 
per  cent  was  retained  (at  least  temporarily)  on  cultivated  bare  land 
of  the  same  soil  and  slope  without  terracing,  whereas  84  per  oent  was 
retained  on  an  area  covered  with  Buffalo  grass. 

The  erosion  station*^  in  the  piedmont  region  of  North  Carolina 
measured  from  an  uncultivated  plot  a  loss  of  24.9  tons  of  solid  matter 
to  the  acre  each  year,  when  the  rainfall  was  only  35.6  inches,  as  acrainst 
a  normal  of  43.9  inches.  On  the  same  slope  and  soil  the  erosion  from 
grassland  that  year  amounted  to  only  0.06  ton  to  the  acre.  In  other 
words,  the  grass  held  back  four  hundred  and  fifteen  times  as  much 
surface  soil  as  was  retained  on  untilled  bare  ground.  It  held  back 
two  hundred  and  fifteen  times  as  much  soil  as  was  retained  in  the 
cotton  plots  on  the  same  soil,  having  the  same  degree  of  slope.  The 
uncultivated  plot  retained  64.5  per  cent  of  the  rainfall,  the  cotton 
plot  74.4  per  cent,  and  grassland  98.5  per  cent. 

The  agricultural  scientists  at  the  Missouri  Agricultural  Experi- 
ment Station  have  this  to  say  of  erosion  (7)  : 

Most  of  the  worn-out  lands  of  the  world  are  in  their  present  condition  because 
much  of  the  surface  soil  has  washed  away,  and  not  because  they  have  been 
worn  out  by  cropping.  Productive  soils  can  be  maintained  through  centuries 
of  farming  if  serious  erosion  is  prevented.  The  soils  of  Missouri  have  become 
gradually  less  fertile  during  the  last  one  hundred  years  due  in  large  measure 
to  the  excessive  cultivation  of  rolling  lands.  Many  of  the  most  fertile  soils  in 
the  rolling  prairies  and  timber  lands  of  this  state  have  been  kept  in  corn  until 
the  "clay  spots"  are  evident  on  nearly  every  hillside.  So  much  soU  has  been 
lost  from  even  the  more  gently  roUing  parts  of  the  fields  that  the  yields  are  far 
below  those  obtained  by  our  grandfathers  who  brought  the  land  into  cultivation. 
The  erosion  of  cultivated  fields  is  taking  place  at  such  a  rate  that  it  is  calling 
for  a  decided  change  in  our  system  of  soil  management  If  we  are  to  maintain 
our  acre-yields  at  a  point  where  crops  can  be  produced  at  a  profit  we  must 
make  every  reasonable  effort  to  reduce  the  amount  of  soil  fertility  that  is 
carried  away  during  heavy  rains. 
-^  ^  -  Approximately  three-fourths  of  the  area  of  Missouri  is  subject  to  more  or  less 

.)^^|  serious  erosion.    The   map  .  .  ,  shows   where   these   soils   are   to   be    found. 

It  will  be  seen  from  this  map  that  erosion  is  serious  on  many  of  the  most  fer- 
tile soils  of  the  state.  This  is  particularly  true  in  the  rich  rolling  prairie 
regions  of  central  and  northwest  Missouri,  where  owing  to  the  fertility  of 
these  soils  much  of  the  land  is  kept  in  corn  a  large  part  of  the  time.  It  must 
be  remembered  that  not  all  the  soils  .  .  .  erode  at  the  same  rate  ...  In  the 
Ozark  region,  they  [the  soils]  are  largely  covered  with  timber  so  that  erosion 
cannot  be  considered  a  serious  problem. 

A  single  county  in  the  southern  part  of  the  piedmont  region  was 
found  by  actual  survey  (4)  to  contain  90,000  acres  of  land,  largely 
cultivated  at  one  time,  which  has  been  permanently  ruined  by  ero- 
*||;f  sion.    The  whole  area  has  been  dissected  by  gullies,  and  bedrock  is 

;|,r  ?  exposed  in  thousands  of  places.    Here  and  there  islands  and  penin- 

C|if|  sulas  of  arable  land  have  been  left  between  hideous  gullies,  but  most 

;|r  I  of  these  remnants  are  too  small  to  cultivate.    The  land  has  been  so 

'  ijA  I  devastated  that  it  can  not  be  reclaimed  to  cultivation  until  centuries 


■!i<;» 


i^ 


%^:\  o*  rock  decay  have  restored  the  soil.    It  has  some  value,  however,  for 
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growing  shortleaf  pine  and  for  pasture.  The  extent  of  this  devas- 
tated region  unfortunately  is  yearly  growing  larger. 

Another  county  in  the  Atlantic  Coastal  Plain  (18)  has  70,000  acres 
of  former  good  larm  soil,  which,  since  clearing  and  cultivation,  has 
been  gullied  beyond  repair.  In  one  place  where  a  schoolhouse  stood 
40  years  ago  gullies  having  a  depth  of  100  feet  or  more  are  now 
found,  and  these  finger  through  hundreds  of  acres  of  land,  whose 
reclamation  would  baffle  human  ingenuity.    (PI.  1.) 

The  most  severely  eroded  parts  of  this  county  are  described  as 
follows : 

The  Rough  guUied  land  includes  areas  which,  as  the  result  of  erosion,  are  so 
steep  and  broken  as  to  be  unfit  for  agriculture.  Much  of  the  land  classified 
under  this  head  supports  forest  Some  areas  are  available  for  pasture,  but  a 
considerable  total  area  is  not  even  suitable  for  this  use,  as  there  are  many 
de^  guUies  with  steep  or  x)erpendicular  sides  on  which  no  vegetation  can  find 
a  footing.  Providwice  and  Trotman  "Caves"  .  .  .  are  examples  of  such 
aictts.  •  •  . 

In  the  southwestern  part  of  the  county  in  the  Patterson  Hills  and  in  another 
large  area  .  .  .  southwest  of  Spring  Hill  Church,  a  somewhat  different  condi- 
tion is  encountered.  Here  the  Rough  gulUed  land  consists  of  narrow-topped 
ridges  with  precipitous  slopes,  covered  with  ferruginous  sandstone  fragments. 
No  level  land  is  found  here  and  the  slopes  are  generaUy  too  steep  even  to  afford 
good  pasture.  .  .  .  One  of  the  largest  [caves]  within  the  county  has  dev^oped 
in  the  memory  of  the  present  generation,  having  started  with  the  formation 
of  a  small  gully  from  the  run-off  of  a  bam.  The  caves,  some  of  which  are  about 
JOO  feet  in  depth  and  from  200  to  600  feet  in  width,  ramify  over  large  areas. 
There  is  little  possibUity  of  this  gullied  land  being  restored  to  a  c<Hidition 
favorable  to  cultivation. 

In  the  "  brown  loam  "  belt  skirting  the  Mississippi  bottoms  on  the 
east  side,  county  after  county  includes  10,000,  20,000,  or  30,000  acres 
of  land  which  have  been  ruined  by  erosion.  (PL  1.)  Agriculture 
has  been  driven  out  of  a  very  large  part  of  the  upland  of  several 
counties  in  northwestern  Mississippi  by  the  gullied  condition  of  the 
upland.  Hundreds  of  farms  in  these  and  many  other  counties  of  the 
region  have  been  abandoned  to  timber  and  brush.  Unfortunately, 
the  kind  of  timber  that  has  established  itself  over  much  of  these 
dissected  areas  is  largely  worthless  blackjack  oak,  simply  because 
pine  seed  have  not  been  distributed  to  start  valuable  pine  forests  or 
because  black  locusts  have  not  been  planted.®     (PL  2,  A.) 

Not  only  have  the  uplands  been  widely  and  disastrously  dissected, 
but  large  areas  of  former  good  alluvial  land  have  been  buried  be- 
neath infertile  sands  washed  out  of  those  upland  gullies  (pi.  2,  B) 
which  have  cut  down  through  the  soil  strata  into  Tertiary  deposits 
beneath.  Stream  channels  have  been  choked  with  erosional  debris, 
and  overflows  have  become  so  common  that  large  tracts  of  highly 

*  In  this  connection  W.  R.  Mattoon,  of  the  United  States  Forest  Service,  gays :  "  The 
State  of  Tennessee  through  its  DiTislon  of  Forestry-  has  aided  several  hundred  farmers 
and  pnbllc  organizations,  pai'tlcularly  In  wpst  Tennessee,  in  checking  gully  erosion  by  the 
planting  of  black  locust.  This  work  has  been  done  on  a  gradually  increasing  scale  since 
its  Inception,  about  1913.  Practirftl  methods  have  been  developed  of  planting  one-year-old 
locust  seedlings,  spaced  about  six  feet  apart  each  way,  over  the  entire  wash  or  gullied  area. 
Preparatory  to  planting,  the  gully  banks  are  plowed  off  and  brush  dams  built  across  the 
channels  at  strategic  points  to  catch  the  soil.  The  black  locust  produces  a  heavy  surface 
root  system  adapted  to  holding  the  soil,  it  is  a  legume  and  enriches  the  soil,  it  is  a  vigor- 
ons  grower  and  endures  thin  soils,  and  it  ranks  as  the  second  most  lasting  fence-post 
timber  in  this  country.  Black  walnut,  yellow  poplar,  pines,  and  other  trees  have  also 
been  planted.  In  addition  to  checking  erosion  the  land  is  put  to  profitable  use  by  growing 
▼alaable  fence  posts  and  other  timber  crops  and  the  blue  grass  that  invariably  comes  in 
supports  limited  grasing.  A  large  number  of  farmers  by  this  method  have  realized  excel- 
lent money  returns  from  old  gullied  lands/' 
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The  stream  bottoms  throughout  the  piedmont  region  from  Virginia 
southward  into  east-central  Alabama  have  been  impaired  by  this 
process  of  overwash  to  an  even  greater  extent.  Here,  probably,  con- 
siderably more  than  50  per  cent  of  the  bottom  land  nas  been  con- 
verted into  a  nonarable  swampy  waste,  entirely  as  the  result  of 
.  deposition  of  eroded  material    In  spite  oi  the  terracing  that  has  laag 

n  been  practiced  on  many  farms  in  the  southern  piedmont  region, 

-  ■      1  wastage  of  good  agricultural  uplands  has  gone  on  at  a  distressing 

'  *  -    '  rate,  because  many  fields  were  not  terraced  and  many  terraces  were 

!     :    I  not  maintained.    Thus,  unleashed  erosional  waters,  performing  in  the 

.'  dual  role  of  cutting  away  the  topsoil  of  the  uplands  and  depositing 

;.  *    *  the  less  fertile  assorted  constituents  of  the  eroded  matter  over  the 

;    ^'   f  stream  bottoms,  have  brought  about  an  enormous  amount  of  land 

impairment  and  destruction. 

Some  streams  formerly  navigable  have  been  so  choked  with  sand 

and  mud,  purely  as  a  result  of  erosion,  that  they  have  not  been  plied 

;  ;      ♦  by  boats  for  a  generation  or  more.    E.  N.  Lowe,  of  the  Mississippi 

I  tieological  Survey,  speaking  of  soil  erosion  and  flood  control  in  the 

Yazoo  drainage  basin,  said  five  years  ago  (13)  : 

In  many  of  our  northern  uplands  [Mississippi]  washing  of  the  soU  is  progress- 
'.  «  ing  so  rapidly  without  let  or  hindrance  over  large  areas,  that  some  necessarjr 

I  measures  must  be  adopted  soon  to  arrest  the  process,  otherwise  vast  areas  ol 

I  formerly  agricultural  land  wiU  become  hoi)eless  wastes.    Large  areas  in  at  least 

J  '  a  dozen  upland  counties  of  north-central  Mississippi  have  already  reached  such 

a  condition  of  soil  depletion  that  they  are  now  hardly  suitable  for  any  kind  of 
agriculture,  and  their  taxable  values  are  reduced  accordingly. 

The  erosion  of  tiiese  uplands  has  resulted  not  only  in  enormous  losses  (A 
yaluable  agricultural  soUs,  but  also  in  concomitant  stream-fiUing  throughout 
I  those  areas.    Volumes  of  silt  and  sand  after  every  heavy  shower  are  poured 

'  into  the  streams  from  every  furrow,  gully  and  rill  that  trenches  the  hlUsideSi 

I  -  resulting  in  filling  of  their  channels    The  obUteration  of  their  channels  causes 

I  •  overflow  of  the  streams  after  any  considerable  rain,  with  deposition  of  sand 

I   .  over  valuable  bottom  lands,  often  doing  irreparable  damage. 

I  For  years  rapid  and  destructive  filling  has  affected  the  Goldwater.    Forty 

years  ago  boats  of  large  size  came  up  the  river  to  C^ldwater  to  load  cotton. 
Now  no  kind  of  a  boat  can  come  up  Ck)ldwater  River,  so  choked  is  it  with  sand 
I  bars. 

{The  Tallahatchie  was  formerly  a  navigable  stream.    Bven  as  late  as  1900 
a  small  steamer  drawing  four  feet  of  water  plied  on  the  Tallahatchie  fkom 

*  .   .    ..  Batesville  downstream.    Now  the  stream  is  choked  with  sand  bars,  and  can 

be  easily  waded  at  almost  any  place. 

i  '   '                     ^^  ^h©  great  cotton-producing  section  of  central  Texas,  known  as 

!  ]  ■•                  the  black  waxy  belt,  wnite  spots  representing  exposures  of  the  basal 

*  .-.  chalk  and  marl  beds  that  gave  rise  to  the  immensely  productive  black 
i  ^  soil  of  this  region,  dot  the  landscape  of  the  rolling  areas.  The  same 
I  '                      thing  is  to  be  seen  in  many  parts  of  the  Alabama-Mississippi  prairie 

belt,  n?l.  2,  C)  These  exposures  represent  the  products  of  erosion— 
nonarable  land  that  has  been  substituted  for  some  of  the  most  pro- 
ductive cotton  soil  of  the  world.  In  one  county  of  this  region  (8) 
13.5  per  cent  of  the  total  area  was  recently  mapped  as  an  ieroded 
phase  of  the  valuable  Houston  clay  soil.  It  was  tound  that  much  of 
this  had  been  too  severely  washed  to  allow  cultivation,  whereas  the 
remaining  better  parts  become  highly  desiccated  in  dry  seasons,  giv- 
ing lighter  and  lighter  yields  as  the  wearing  off  of  the  soil  progriasses. 
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SOIL  EROSION  NOT  RESTRICTED  TO  THE  SOUTH 

The  experts  who  recently  completed  the  soil  survey  of  Doniphan 
County,  in  northeastern  Kansas,  found  that  an  average  of  at  least  6 
inches  of  soil  had  been  removed  from  the  rich  uplands  of  the  county. 
Nearly  all  tilled  slopes  have  suffered,  some  much  more  severely  than 
others  because  of  variations  in  the  surface  relief  and  in  the  tnnd  of 
soil.  In  one  place  examined  an  area  of  original  timber  had  through- 
out its  extent  from  12  to  24  inches  of  rich  soil  overlying  clay  subsoil. 
This  surface  layer  was  so  rich  in  humus,  so  moist  ana  mellow,  that 
it  was  possible  to  dig  down  thit)ugh  the  dark-colored  permeable  soil 
with  the  bare  hand,  even  to  the  depth  of  the  subsoil.  Cultivated  soil 
of  the  same  kind,  navinff  the  same  degree  of  slope,  lying  in  imme- 
diate contact  with  this  K)rested  area  had  in  most  places  no  topsoil 
at  all,  as  the  result  of  erosion,  and  in  some  places  even  the  exposed 
subsoil  clay  had  been  eroded  off  to  a  depth  of  6  inches  or  more. 
Indeed,  both  soil  and  subsoil,  it  was  found,  nad  been  washed  off  some 
areas  down  to  the  basal  limestone  that  at  one  time  was  4  feet  beneath 
the  surface. 

These  severe  effects  of  erosion  were  found  as  a  very  common  con- 
dition in  a  broad  belt  over  the  more  roUing  lands  near  the  Missouri 
River;  indeed,  this  condition,  or  a  close  approximation  of  it,  was 
found  to  be  the  rule^  not  the  exception,  through  this  more  rolling  belt, 
where  the  virgin  soil,  the  Knox  and  Marshall  silt  loams,  were  among 
the  very  richest  upland  soils  in  the  United  States.  Apple  trees  were 
dying  on  the  eroded  hilltops  where,  seemingly,  the  soil  moisture  con- 
ditions had  been  unfavorably  upset  by  the  removal  of  the  surface  soil 
layer.  In  the  depressions  and  on  the  gentler  parts  of  the  slopes  and 
the  bench  positions  some  of  the  rich  soil  from  above  had  lodged.  In 
these  places  the  apple  trees  were  thriving.  A  farmer  in  this  section 
said  to  the  soil  specialists : 

We  bave  good  apples  on  the  deep  soil  of  the  flat  places,  but  we  have  always 
had  good  apples  in  these  places.  These  traces  did  not  need  any  more  soil,  they 
were  already  deep  and  rich.  We  want  onr  soU  to  stay  in  the  orchards  and 
fields,  but  it  is  not  staying  there.  In  places  4  feet  of  soil  has  been  washed  ofC 
the  land.  The  surface  of  the  ground  about  our  house  has  been  gradually  low- 
ered more  than  a  foot  I  will  show  you  washed  places  where  not  eyen  weeds 
succeeded  this  year. 

This  terrific  washing  of  the  land  has  taken  place  in  the  memory  of 
men  living  in  the  community.  The  wasted  areas  adjacent  to  the  for- 
ested lana  referred  to  above  were  cleared  about  40  years  ago,  accord- 
ing to  the  statements  of  men  in  the  locality  who  said  they  had  taken 
part  in  the  clearing. 

Wheat,  alfalfa,  and  sweet-clover  fields  seeded  in  the  fall  of  1927 
had  been  severely  damaged  by  the  fall  rains.  (PI.  8,  A.)  In  places 
each  depression  made  by  the  seed  drills  had  been  converted  into  a 
small  rill  way  or  guUy,  and  the  wheel  tracks  of  the  seeder  in  .some 
places  had  grown  into  ditches  (pi.  8,  B),  which  surely  will  expand 
rapidly  into  formidable  gullies  that  will  cause  eventual  abandon- 
ment of  the  areas  affected.  In  small  grain,  alfalfa,  and  sweet-clover 
fields  soil  in  excess  of  five  tons  to  the  acre  was  swept  from  the  sur- 
face of  numerous  fields  on  these  splendid  soils,  the  Marshall  and 
Knox  silt  loams,  during  a  single  period  of  rain  last  fall.  In  some 
fields  of  steeper  slope  the  loss  per  acre  as  a  result  of  this  single  rainy 
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spell  was  estimated  as  amounting  to  fully  40  tons.  Much  of  this 
erosional  debris  passed  down  from  the  upland  slopes  into  depressions 
and  stream  ways  to  be  carried  off  in  flood  waters,  although  large 
quantities,  as  was  readily  determined,  were  deposited  locally  over 
depressional  flats  and  the  flood  plains  of  small  and  large  streams, 
where  none  of  it  was  needed.  In  one  place  a  few  miles  south  of 
Troy,  Kans.,  where  newly  planted  grainnelds  had  been  severely  dis- 
sected by  the  fall  rains  oi  last  year  a  farmer  had  left  a  series  of 
wheat-straw  stacks  in  a  depression  at  the  foot  of  converging  slopes. 
Against  the  upper  side  of  these  large  quantities  of  rich  silt  had 
lodged,  building  up  small  flood  plains,  or  alluvial  fans,  4  feet  deep 
in  places.  (PI.  4,  A.)  One  of  these  stacks  had  caught  430  tons  of 
this  rich  soil  matter  during  the  single  short  rainy  period  referred 
to,  even  where  vast  quantities  had  been  swept  by  to  lower  levels  after 
the  catchment  basin  formed  by  the  straw  bulwark  had  been  filled. 
These  straw  stacks  represented  the  sole  attempt  to  check  soil  erosion 
that  was  observed  through  several  Missouri  and  Kansas  counties 
bordering  on  the  Missouri  River. 

Along  the  outer  edge  of  the  Missouri  River  bottoms,  in  the  north- 
ern part  of  Doniphan  County,  a  farmer  had  constructed  an  8-foot 
embankment  some  distance  out  in  the  bottoms,  approximately  parallel 
to  the  foot  of  the  upland,  in  order  to  intercept  soil  material  that  was 
being  brought  out  of  the  hills  by  small  local  streams.  This  erosional 
material  was  covering  the  farmer's  rich  Missouri  River  alluvium 
(Wabash  and  Sarpy  soils),  causing  a  reduction  in  the  yield  of  com, 
and  was  continually  washing  over  the  roadways,  rendering  them  im- 

i)assable.  Within  10  years  eroded  material  from  the  uplands  had 
odged  here  level  with  the  dikes,  from  5  to  7  feet  deep.  Thus  had 
been  formed  a  terrace  averaging  6  feet  deep  over  40  acres;  and  the 
intercepted  soil  was  not  so  productive  as  the  land  it  had  buried.  The 
weight  of  this  erosional  placed  material  amounted  to  about  480,000 
tons.  It  had  accumulated  at  the  approximate  rate  of  1,200  tons  to 
the  acre  each  year.  It  should  be  observed  in  this  connection  that 
not  all  of  the  erosional  detritus  brought  out  of  the  uplands  had  been 
held  hj  the  dike.  At  first,  part  of  it  had  escaped  downstream  in  the 
conveying  flood  waters.  Finally  drainage  had  been  blocked  in  that 
direction,  whereupon  the  material  began  to  escape  in  the  transport- 
ing water  around  the  upstream  end  of  the  diked  area. 

This  sort  of  thing  is  taking  place  in  varying  degrees  up  and  down 
the  Missouri  River  and  its  tributaries,  and  along  many  other  streams 
of  the  central  West.  Recently,  it  was  necessary  for  the  soil  sur- 
veyors working  in  this  great  region  to  recognize  a  new  soil  type  in 
order  to  classify  and  map  material  derived  from  the  regional  up- 
lands by  erosion  and  freshly  deposited  over  older  stream  alluviunL 

In  an  apple  orchard  near  Lookout  Mountain  in  northeastern 
Kansas  the  trunks  of  the  trees  had  been  completely  buried  by  over- 
wash  of  silt  from  the  adjacent  uplands,  and  the  level  of  the  ground 
was  among  the  branches  of  the  trees.  (PI.  4,  B.)  The  owner  of  this 
orchard  stated  that  although  the  apple  trees  had  not  seemed  to  suffer 
by  the  filling  in.  the  uplands  had  suffered  very  greatly  from  the 
gradual  erosion  that  gave  rise  to  the  transported  sou. 

Near  this  orchard  a  gully  is  now  advancing  at  a  minimum  rate 
of  160  feet  a  year,  according  to  local  information.    This  ravine  is 
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60  or  75  feet  deep,  nearly  300  feet  wide  in  places  and  almost  three- 
fourths  of  a  mile  lon^.  It  is  destined  to  destroy  all  the  farm  land 
in  this  fertile  valley,  including  the  apple  orchard,  and  it  may,  with 
its  deploying  prongs,  cut  through  the  local  hills. 

Already  in  this  new  agricultural  region  fields  (pi.  5,  A)  and  even 
farms  are  beginning  to  be  abandoned  in  the  more  rolling  belts  near 
the  river,  and  land  is  being  rapidly  impoverished  many  miles  back 
from  the  river.  Indeed,  all  cultivated  slopes  are  suffering  to  some 
extent.  Nothing  is  being  done  to  slow  down  the  wastage,  but  con- 
siderable to  accentuate  it.  In  general,  no  effort  is  being  made  to 
cultivate  along  the  slope  contours;  com  rows  are  run  straight  up 
and  down  hills  as  often  as  otherwise.  It  is  a  common  practice  in 
this  region  to  plow  furrows  down  the  slopes  in  the  spring,  in  order 
to  allow  water  standing  temporarily  in  com  "  middles  "  to  flow  out. 
These  furrows  commonly  develop  into  gullies  that  soon  grow  beyond 
control  at  anything  like  reasonable  cost. 

There  are  no  terraces  in  this  region;  the  farmers  do  not  even 
know  what  they  are.  Erosion  is  gathering  momentum.  As  the  more 
absorptive  topsoil  is  washed  off  down  to  the  less  absorptive  subsoil, 
the  rate  of  wastage  increases.  So^  this  region,  which  has  already 
suffered  seriously  from  rainwash,  is  really  just  upon  the  threshold 
of  the  most  impoverishing  kind  ox  erosional  wastage,  and  nothing  is 
being  done  to  conserve  these  splendid  agricultural  lands,  the  capital 
of  the  farmers  living  on  them  and  a  vital  heritage  to  posterity. 

It  is  not  to  be  understood  from  the  above  that  erosion  in  the 
north-central  part  of  the  United  States  is  restricted  to  the  Missouri 
River  region.  The  wastage  is  taking  place  generally  throughout 
this  great  region,  most  violently,  of  course,  on  the  sloping  areas. 
Soil  displacement  by  this  process  is  slow  on  the  very  extensive  flat 
areas  of  the  prairie  regions  that  formerly  were  covered  by  a  most 
efficient  soil-conserving  mat  of  native  grass;  but  even  here  there  is 
a  much  greater  gradual  removal  of  the  rich  surface  material  than  is 
commonry  recognized.  (PI.  5,  B.)  Since  the  clearing  of  the  sloping 
and  rolling  areas  and  the  destruction  of  the  virgin  sod,  much  costly 
washing  has  taken  place  in .  Missouri,  Iowa,  Nebraska,  Illinois, 
Indiana,  Ohio,  Wisconsin,  and  other  States.  Recent  soil  surveys  in 
southwestern  Wisconsin  have  shown  that  the  problem  of  erosion  is  a 
most  serious  one  in  many  localities.  It  was  found  that  slopes,  es- 
pecially on  the  Clinton  and  Boone  soils,  which  were  originally  tim- 
bered or  covered  with  brush,  have  been  seriously  gullied  and 
damaged  by  sheet  erosion  from  rain  water  and  melting  snow.  Gul- 
lying was  found  even  on  bench  lands  of  the  valleys  (Bertrand  soils), 
and  here  as  elsewhere  the  stream  bottoms  were  being  covered  by 
overwash.  These  latter  instances  are  mentioned  to  show  that  soil 
wash  is  a  land  menace  even  in  parts  of  the  northern  border  States. 

EROSION  IN  THE  DRIER  REGIONS 

Under  the  light  rainfall  of  the  western  dry  regions  one  might 
reasonably  conclude,  in  the  absence  of  the  facts,  that  erosion  is  of 
^©gligible  importance  in  comparison  with  that  taking  place  in  the 
humid  regions.  From  the  viewpoint  of  the  extent  of  erosion,  such 
a  conclusion  would  be  entirely  contrary  to  the  facts,  at  least  for 
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ijVjj'  very  large  areas.    The  rivers  entering  the  Mississippi  from  the 

^i  J  1}  west  carry  very  large  amounts  of  suspended  matter.    Some  have 

""  :'  Jl  ascribed  this  to  the  treeless  condition  of  the  western  region.    Doubt- 

less this  is  a  contributing  factor;  and  certainly  the  vast  extent  of 
land  used  for  clean-cultivated  crops  in  the  prairies  and  in  the  more 
%:  humid  eastern  part  of  the  Plains,  is  a  most  important  factor.    The 

peculiar  structural  behavior  of  the  soils  in  the  regions  west  of  the 
prairies  and  eastern  plain  border,  near  the  headwaters  of  the  streams 
flowing  eastward,  coupled  with  the  frequent  dashing  character  of  the 
rainf afi,  is  also  an  important  contributing  factor  to  the  heavily  silted 
'  ]  condition  of  these  streams. 

Much  of  the  soil  of  the  dry  regions  upon  desiccation  assumes  a 
;  fluffy  loosened  condition  or  structure,  to  a  depth  of  several  inches. 

■^  The  structure  is  so  loose,  that  the  naturally  pulverized  surface  ma- 

1  terial,  even  of  heavy  days,  can  be  scooped  up  freely  with  the  hand. 

r  Heavy  downpours  cause  this  chafflike  material  to  be  swept  ahead  of 

the  flowing  water  until  the  soil  particles  have  become  thoroughly 
I  saturated,  disintegrated,  and  finally  coalesced  to  form  an  emulsicHi 

which  might  appropriately  be  styled  "  liquefied  "  soil.     The  flow  of 
this  is  at  first  slow,  but  it  speeds  up  as  the  emulsion  becomes  thumer 
with  the  increasing  proportion  of  water  from  rainf alL 
In  the  cattle  country  of  the  southwestern  dry  region  numerous 
'  places  were  observed  and  studied  last  year  (1927),  where  the  richest 

:  soil  of  the  region,  the  areas  of  deeply  accumulated  valley-filling 

material  (such  as  the  Beeves  silty  clay  loam),  had  been  washed  out 
entirely  from  valleys  that  formerly  afforded  excellent  grazing.     (PL 
6,  C.)     This  process  was  seen  in  all  stages  of  development.    The 
i  washes  have  their  beginning  in  those  places  where  the  natural  vege- 

tative cover  and  normal  ground  equiliorium  have  been  seriously  dis- 
turbed. (PI.  6,  A.)  Most  of  them  have  their  start  in  cattle  trails 
and  the  wheel  ruts  in  roads.  (PL  6,  B.)  In  one  place  near  Fort 
Davis,  Tex.,  an  area  of  ajjproximately  1,000  acres  had  been  so  riddled 
by  gullies,  which  had  their  beginning  in  a  prairie  dog  town,  that  the 
ground,  although  once  excellent  grassland,  was  almost  bare  of  vege- 
tation. In  another  locality  a  gully  30  feet  deep,  200  feet  wide,  and 
nearly  a  mile  long  was  seen  in  the  place  of  a  former  main  highway. 
I         •  This  gully  was  still  growing,  more  rapidly  than  ever,  acording  to  tiie 

E  ranchman  who  owned  the  land. 

[  It  was  observed  in  this  general  region  that  many  of  the  highways 

i  are  protected  from  lateral  erosion  by  retard  and  diversion  dikes,  and 

I        .  by  diversion  ditches  dug  along  the  slopes  above  the  roadbed.    This 

t     >  form  of  protection  has  been  successful  in  some  places,  but  not  in 

I  others,  the  difference  being  due  to  soil  variation  and  difference  in 

5         ;  adjustment  of  the  ditch  grade  to  the  slope.    On  some  soils  of  high 

I  vulnerability  to  rainwash,  these  ditches,  built  to  protect  the  roadbai, 

\  have  grown  into  erosional  gullies,  which  have  extended  so  far  that 

i  ^'le  road  has  been  undermined,  necessitating  its  relocation. 

J '  The  gullies  that  cut  to  pieces  the  valuable  valley  grazing  lands 

I  ^*  ^"is  dry  country  usually  go  down  as  incisions  having  perpendicu- 

lar walls.  When  the  ^Uies  are  cut  to  the  underlying  gravel  or  soft 
material,  an  undermining  process  begins  that  causes  huge  blocks  of 
the  upper  strata  to  cave  mto  the  trenches.  These  blocks  melt  away 
rapidly  with  subsequent  floods.  In  this  region  a  peculiar  soil  prop- 
erty serves  to  accentuate  erosion  on  some  very  extensive  and  valuable 
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soil  types.  The  clay  soil,  when  it  becomes  dry,  cracks  and  scales  off 
from  the  sides  of  erosional  trenches  in  such  a  way  bs  to  cause  one 
gully  to  cut  through  to  another.  Thus,  numerous  natural  bridges 
and  caves  are  formed,  and  these  help  to  speed  up  the  invasion  and 
destruction  of  the  land. 

A  ranchman  near  Marfa,  Tex.,  15  years  a^  found  that  an 
important  strip  of  his  valley  grazing  land  was  m  danger  of  being 
destroyed  by  an  enlarging  arroyo.  To  avoid  disaster,  he  threw  a 
small  dam  from  one  side  c3  the  valley  out  across  the  wash,  and  about 
halfway  across  the  floor  of  the  valley ;  from  the  end  of  this  a  wing 
dam  was  turned  down  the  valley  and  carried  for  a  long  distance 
parallel  to  the  arroyo.  The  result  has  been  that  the  arroyo  has 
nearly  filled  in,  both  above  and  below  the  dam,  and  the  increased 
water  carried  over  that  part  6t  the  valley  floor  lying  between  the  wing 
dam  and  the  foot  of  the  upland  has  caused  greater  subsoil  storage 
of  moisture,  and  thereby  made  the  grazing  value  of  the  area  affected 
16  times  as  great  as  it  was,  according  to  the  statement  of  the  rancher. 
In  addition,  the  alluvial  soil,  thus  enriched  in  subsoil  moisture  has 
produced  valuable  crops  of  feed  without  irrigation,  which  in  this 
region  is  very  costly. 

In  parts  of  the  western  deserts  railroad  companies  have  found  it 
necessary  to  construct  numerous  retard  and  diversion  embankments 
along  their  roa^  fills  to  prevent  lateral  erosion.  The  Southern  Pacific 
Railroad  in  the  desert  between  Niland,  Calif.,  and  the  Colorado  River, 
for  example,  has  protected  sections  of  its  roadbed  from  erosion  by 
a  system  of  A-shaped  embankments  that  catch  the  water  on  the 
upper  side  of  the  track  and  divert  it  or  concentrate  it  to  soundly 
constructed  culverts  beneath  the  track.  Thus,  a  continuous  line  of 
earthen  embankments  connected  like  a  rail  fence,  has  been  built  to 
ward  off  the  abrasive  effects  of  silt  and  sand-laden  desert  flood 
water,  and  this  line  at  no  small  cost,  must  be  kept  in  repair  against 
the  erosion  of  the  rainy  seasons. 

Recently,  as  the  writer  was  informed,  a  brief  heavy  rainy  spell 
(11  inches  in  three  days)  in  the  southwestern  part  of  the  United 
States  caused  deposition  of  a  layer  of  infertile  sandy  material  over 
a  valuable,  orange  grove.  The  trees  quickly  began  to  show  signs 
of  serious  injury,  and  it  was  necessary  to  do  something  about  it. 
It  is  said  to  nave  cost  in  the  neighborhood  of  $100,000  U)  haul  the 
deeper  deposits  of  this  inert  material  (that  varying  from  1  to  2  feet  in 
depth)  out  of  the  grove,  and  to  rake  back  the  shallower  deposits  from 
the  base  of  the  trees. 

In  orchards  observed  by  the  writer  last  year  (1927)  in  the  valley 
east  of  Santa  Paula,  Calif.,  fruit  trees  had  been  planted  on  well- 
constructed  terraces  to  prevent  erosion,  and,  in  ad!aition,  diversion 
ditches  had  been  dug  along  the  upper  side  to  catch  and  divert 
injurious  erosional  dfibris  coming  out  of  the  adjacent  shale  hills.  To 
protect  the  diversion  ditch  itself,  eucalyptus  and  tamarisk  trees  had 
been  planted,  not  only  along  the  ditch  emoankment,  but  along  the  hill 
slopes  above  the  ditch. 

RELATION  OP  SBDIMBNTS  TO  PBRTILITY 

It  is  commonly  believed  that  the  products  of  erosion  which  do  not 
actually  go  out  to  sea  are  not  being  wasted.    It  is  believed  that 
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frequent  deposition  of  flood  alluvium  enriches  the  land,  and  that 
floods,  therefore,  are  beneficial,  in  respect  to  the  productivity  of  the 
overflowed  alluvial  plains.  There  is  some  truth  in  this,  of  course; 
but  in  the  main  the  conception  is  incorrect,  and  frequently  the  good 
accomplished  is  greatly  overestimated.  It  has  already  been  pointed 
out  how  disastrous  overwash  of  inert  sand  has  been  to  the  alluvial 
lands  of  the  piedmont  region  and  the  "  brown  loam "  belt  of  the 
lower  Mississippi  Valley.  This  same  condition,  or  an  approximation 
of  it,  applies  also  to  many  other  parts  of  the  country.  In  the  Ozark 
region,  lor  example,  the  bottom  lands  of  many  farms,  on  which  there 
was  but  little  arable  soil  in  the  be^nning,  aside  from  the  bottoms, 
have  been  seriously  impaired  or  ruined  by  overwash  of  chert  gravel 
washed  down  from  the  regional  hillsides.  The  November  flood  of 
1927  in  the  New  England  States  laid  down  upon  many  of  the  pro- 
ductive bottom  lands  a  blanket  of  relatively  infertile  loose  sand  and 
gravel,  burying  meadows  and  fields.  In  other  parts  of  the  bottoms 
the  soil  was  ripped  out  and  washed  away  by  the  swift,  deep  flood 
water. 

The  beneficial  effects  of  the  sediments  deposited  by  the  spring 
floods  of  the  River  Nile  are  often  cited.  It  is  not  known  precisely 
what  the  benefit  amounts  to  in  terms  of  money ;  but  there  is  no  doubt 
that  some  measure  of  soil  enrichment  does  follow  the  floods  of  that 
river.  It  is  obvious,  also,  that  some  enrichment  of  the  soil  is  derived 
from  the  finer  sediments  laid  down  by  the  flood  waters  of  the 
Mississippi.  However,  some  damage  is  occasioned  hj  the  deposits 
of  comparatively  inert  coarse  sand  scattered  about  in  the  "sand 
blows,"  or  by  patchy  deposits  that  take  form  locally  with  every  flood 
spreading  over  that  great  delta  region.  However,  the  damage  and 
destruction  to  property  and  planted  crops  occasioned  by  the  Missis- 
sippi floods  quite  obviously  very  greatly  exceeds  the  net  benefits 
accruing  from  sedimentation.  When  one  thinks  of  possible  benefits 
to  alluvial  land  derived  from  deposition  of  flood- water  silt,  one  should 
not  lose  sight  of  the  damage  done  to  upstream  farm  lands  by  the  re- 
moval of  the  silt  into  the  streams.  Also  the  resultant  increase  in 
flood  volume  due  to  the  additions  of  solid  and  dissolved  products  of 
erosion  is  dangerous,  and  one  should  not  overlook  the  increased  rapid- 
ity with  which  rain  water  flows  off  those  areas  denuded  of  their  more 
absorptive  topsoil.  The  alluvial  soils  of  the  flood  plain  of  the  Missis- 
sippi and  most  of  its  tributaries  are  naturally  so  rich  that  most  of 
them  could  be  cropped  probably  for  many  generations,  without 
severe  impoverishment  of  the  soil.  These  alluvial  soils  are  deep, 
many  of  them  very  deep,  and  exceptionally  rich  in  plant  food.  The 
average  chemical  composition  of  "buckshot"  sou  samples  taken 
from  Coahoma  and  Issaquena  Counties,  Miss.,  is  as  follows  {3): 
0.28  per  cent  phosphoric  acid;  0.80  per  cent  potash;  0.81  per  cent 
lime;  1.31  per  cent  magnesia. 

The  phosphorus  content  of  this  soil,  which  is  by  far  the  most 
extensive  soil  of  the  lower  Mississippi  flood  plain,  is  nearly  twice 
that  of  the  average  surface  soil  of  the  country.  It  also  exceeds  the 
average  soil  considerably  in  content  of  organic  matter  and  nitrogen. 
Material  of  this  exceptionally  good  fertility  extends  to  a  depth  of 
several  feet  with  but  slight  change.  The  condition  of  fertility  is 
so  good  that  new  sediments  are  not  particularly  needed,  although, 
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With  their  supply  of  Ume  and  fresh  organic  matter,  some  temporary 
increase  of  productivity  necessarily  will  follow  the  recession  of  the 
water.  The  degree  of  this  increase  can  not  be  estimated  with  much 
accuracy  with  tiae  small  amount  of  available  data ;  but  probably  its 
tangible  money  value  does  not  greatly  exceed  75  cents  or  a  dollar 
to  uie  acre  of  cultivated  land  each  vear  for  several  years  following 
a  flood.  It  must  be  remembered  that  the  Mississippi  delta  lands, 
particularly  the  predominant  "buckshot"  soil  (Sharkey  clay),  as 
well  as  many  of  the  other  alluvial  soils  of  the  country,  are  among 
the  richest  soils  in  the  world. 

THE  DANGER  OP  AVERAGES 

The  effect  of  erosion  is  extremely  variable  from  place  to  place, 
on  varying  soil  and  varying  slope,  with  varying  vegetative  cover 
and  method  of  land  usage.  Hence,  the  average  depth  of  sur- 
face denudation  that  has  men  commonly  computed  from  river  dis- 
charges alone,  means  very  little.  It  implies  that  the  surface  every- 
where, on  steep  hillsides  and  flat  prairies,  on  sand  dunes,  loam  and 
clay,  is  being  planed  down  at  an  eaual  rate.  This  is  far  from  the 
trutn.  Tlie  estimate  so  often  read  that  erosion  is  lowering  the 
Mississippi  Basin  at  the  insignificant  rate  of  0.0028  inch  annually, 
is  not  only  too  small  as  an  average,  but  since  erosion  does  not  operate 
over  large  areas  of  varying  soils  according  to  any  plan  of  averages, 
such  a  statement  is  dangerous  both  for  ite  inaccuracy  and  compla- 
cency. 

A  most  important  thing  to  know  about  soil  erosion  is  the  rate  of 
cutting  away  the  topsoil,  and  after  that  the  subsoil  of  the  individual 
soil  types,  in  those  regions  of  the  more  vulnerable  lands,  such  as  the 
region  of  loessial  sous,  the  region  of  the  Susquehanna  soils,  the 
Knox,  Marshall  and  related  soil  regions,  the  Cincinnati  soil  region, 
the  Houston  clay  soil  region,  and  the  regx)ns  where  Orangeburg. 
Decatur,  Cecil,  Dekalb,  Keeves,  Vernon,  jPutnam,  Fairmount  ana 
numerous  other  soils  are  important. 

The  studies  already  made  in  connection  with  soil-survey  work  show 
that  there  are  many  types  of  erosion,  due  to  many  variants,  that  have 
to  do  with  the  process,  chief  of  which  are,  (1)  soil  type,  (2)  degree 
of  slope,  (3)  climate,  (4)  vegetative  cover,  and  (5)  method  of  usage. 
Some  soils  can  be  cropped  with  a  fair  degree  of  safety  on  slopes  hav- 
^^g  a  gradient  up  to  about  20  per  cent,  such  as  some  of  the  very 
porous  gravelly  soils  of  the  chert  ridges  in  the  southern  part  of  the 
Appalachian  Valley.  On  the  other  hand,  some  soils  can  not  be  culti- 
vated without  steady  decline  due  to  erosion,  even  where  the  slope  does 
not  exceed  1  or  2  per  cent.  The  Ejiox  silt  loam^  for  example,  is 
such  a  soil.  On  this  soil  erosion  goes  on  in  all  tilled  fields  where 
there  is  any  slope  whatever. 

On  some  soils  greatest  erosinal  damage  is  done  by  gullying;  on 
most  soils,  however,  greater  wastage  results  from  that  slow  type'  of 
erosion  called  sheet  erosion.  On  the  Cecil  soils  of  the  piedmont 
reffion  deep,  broad  V-shaped  gullies  form  and  finger  out  rapidly, 
whereas  on  the  Orangeburg  soils,  the  sides  of  the  ravines  are  more 
nearly  perpendicular,  and  they  extend  by  a  process  of  caving,  when 
the  loose  sand  of  the  substratum  is  washed  out,  so  that  rapia  widen- 
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ioe  and  bead-on  extension  takes  place.  (PI.  7,  A.)  On  the  Orenadi 
soils  of  the  "brown  loam"  belt,  by  reason  of  a  compact  subsoil  layer 
j>ecul;ar  to  this  group  of  soils,  the  washing  extends  more  nearly 
equally  in  all  directions,  and  rapidly  invades  Broad  area^  of  fine  loes- 
sial  land  wherever  the  erosion  has  been  neglected  in  its  infancy. 
(PI.  7,  B.)  On  gravelly  red  land  in  northern  California,  where 
smelter  fumes  have  annihilated  the  forests  and  destroyed  almost 
tvery  vestige  of  vegetation,  extremely  deep,  narrow  ravines  have  de- 
veloped, which  make  travel  over  these  areas  difficult  and  even  danger- 
ous. (Pi.  8,  A.)  On  soils  like  the  Susquehanna,  in  which  impervious 
heavy  clay  lies  near  the  surface,  the  material  of  the  cultivated  soil 
is  converted  quickly  into  an  approximate  liquid  condition  during 
rains.  This  causes  the  surface  substance  to  flow  away  rapidly.  Fol- 
lowing this  skinning-off  process,  the  exposed  stiff  clay  is  attacked  by 
erosion  and  gradually  cut  to  pieces  by  gullies  that  render  the  land 
iibsolutely  unfit  for  further  cultivation.  (PI.  8,  B.)  Numerous 
other  variations  of  the  manner  by  which  soils  erode  could  be  given, 
but  this  will  not  be  necessarv  for  the  purposes  of  this  circular. 

Although  there  is  some  erosion  on  most  tilled  and  bare  areas,  and 
probably  always  will  be,  wherever  water  runs  downhill,  provided  the 
soil  is  not  frozen  or  protected  by  hard  snow,  the  damage  is  greated; 
in  the  southern  and  central  parts  of  the  Temperate  Zone  ana  in  the 
Tropics.  So  long  as  the  ground  is  congealed  freezing  gives  practi- 
cally complete  protection,  save  on  those  soils  that  "neave "  oadly. 
Slowly  falling  rains  are  everywhere  much  less  destructive  as  an  ero- 
i^ional  agent  than  hard,  bcatmg  rains.  For  example,  no  important 
tffect  of  surface  wash  is  observable  on  cultivated  slopes  of  the  Fair- 
banks silt  loam,  a  wind-laid  soil,  in  the  Tanana  Valley  in  northern 
Alaska  where  the  ground  is  frozen  during  eight  or  nine  months  and 
the  light  precipitation  occurs  almost  entirely  as  drizzling  rain  and 
light  showers. 

By  simple  and  well-known  laws  of  mechanics  the  erosive  power 
of  flowing  water  increases  enormously  with  increase  of  slope,  hut  the 
destruction  accomplished  varies  greatly  with  the  soil  type.  Deep 
sandy  soils,  as  a  rule,  do  not  wash  severely,  especially  where  the  sub- 
soil does  not  consist  of  impermeable  clay  or  hardpan.  However, 
some  areas  of  sandy  land,  such  as  the  Norfolk  sand,  do  wash  rather 
badly,  and  even  gully  on  those  slopes  where  there  is  impervious  cUy 
jit  a  depth  of  4  or  5  feet  or  less,  as  is  true  of  areas  in  east  Texas  having 
a  stiff  subsoil  like  that  of  the  Susquehanna  clay. 

RELATION  TO  FLOOD  CONTROL 

It  is  obvious  that  the  erosional  debris  entering  the  streams  adds  to 
the  volume  of  the  water.  It  is  equally  obvious  that  those  methods  of 
soil  conservation  whicli  have  been  found  effective  in  slowing  down 
or  fontrolling  soil  erosion,  chiefly  terracing  the  land  and  the  growing 
of  trees,  grass,  and  other  soil-holding  plants,  are  also  methods  whiii 
will  cause  more  water  to  be  retained  in  the  surface  soil  and  to  be 
stored  in  the  subsoil.  Terracing  of  fields  and  the  growing  of  trees, 
grasses,  and  shrubs  on  idle  lands  and  areas  too  steep  for  cultivation, 
and  upon  soil.s  that  are  highly  susceptible  to  washing,  as  a  eombina- 
(ion  of  pi-acticos,  will,  it  is  believed,  have  considerable  to  do  with 
flood  reduction  by  decreasing  the  runoff  and  washoff  from  many 
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land  areas.  Soil  conservation  is  somewhat  synonymous  with  mois- 
ture  conservation.  Nothing  will  hold  back  all  the  water,  of  course^ 
but  enormous  quantities  can  be  held  temporarily  or  stored  for  sum- 
mer-crop use,  especially  in  the  subhumid  regions.  At  the  same  time 
the  rich  topsoil  can  be  conserved  by  these  proved  implements  of  soil 
and  water  conservation.  Soil  conservation,  therefore,  shoidd  be  an 
important  adjunct  of  any  long-continued  system  of  flood  control.  To 
those  who  have  seen  the  water  from  heavy  rains  rushing  down  unpro« 
tected  cultivated  slopes  and  bare  areas,  surcharged  with  soil  matter,, 
and  carrying  even  gravel,  cobbles,  and  bowlders,  it  is  not  necessarv 
to  argue  about  the  effective  contribution  widespread  use  of  these  soil- 
conserving  methods  would  make  toward  flood  control  as  supplemen- 
tary measures  to  protection  with  levees,  spillways,  and  reservoirs. 

Suspended  material  to  the  amount  of  428,715,000  tons  annually^ 
passes  out  of  the  mouth  of  the  Mississippi  Biver  alone.  This  is  but 
a  part  of  the  solid  material  that  enters  the  river  and  its  tributaries 
since  much  is  left  stranded  somewhere  along  the  pathway  to  the  sea. 
In  considering  the  relation  of  this  water-transported  erosional  mate- 
rial to  increased  floods,  it  is  necessary  to  take  into  accoimt  its  full 
significance,  along  with  that  of  a  far  greater  amount  stranded  between, 
the  source  of  supply  and  the  streams,  in  its  relation  to  the  increased 
amount  of  water  flowing  off  the  land  areas  which  have  contributed 
the  material.  So  many  tons  of  silt  in  the  river  stand,  unmistakably^ 
for  so  many  denuded  or  partly  denuded  acres  of  sloping  land  some- 
where upstream — ^land  enabled  by  its  denuded  condition  to  contribute 
to  the  stream  at  a  faster  rate  more  of  the  rain  that  falls  upon  it. 

In  discussing  the  relation  of  forest  and  other  forms  of  vegetative 
cover  to  run-off  water  and  floods,  it  is  frequently  contended  that, 
although  the  methods  may  have  value,  the  time  required  for  a  forest 
to  grow  up  is  too  great  for  this  means  of  assistance  to  have  any  im- 
portant relation  to  flood  problems  requiring  immediate  attention.  In 
this  coxmection  the  fact  should  not  be  lost  sight  of  that  the  roots  of 
trees  and  of  other  plante  begin  to  fimction  as  effective  agents  for 
holding  soil  against  erosion  very  shortly  after  the  seedling  begins 
to  grow.  Greatest  efiiciency  in  this  respect  will  come,  of  course,  when 
the  forest  or  other  vegetative  cover,  as  grass,  bushes,  and  chaparal, 
has  made  sufficient  ^owth  to  develop  an  absorptive,  spongv  cover 
of  vegetable  litter.  The  inunediate  effectiveness  of  grass  in  holding 
both  soil  and  water  has  been  condusiveljr  shown  by  results  of  the 
erosional  test  referred  to  above.  It  is  said  by  those  familiar  with 
early  conditions  in  the  Prairie  Stetes  that  before  the  extensive  culti- 
vation of  the  land  the  matted  turf  of  the  prairies^  in  many  places, 
hung  like  canopies  over  the  banks  of  streams  that  carried  clear  water 
throughout  the  year.  With  the  breaking  of  the  land  this  situation 
was  dianfied.  The  streams  are  more  frequently  dry  in  summer  and 
are  more  heavily  laden  with  silt  when  the  rains  come. 

The  following  relates  to  the  effects  of  rains  on  sloping  areas  in 
Orange  County,  Calif.,  following  removal  of  a  bush  growth  by  fire:  "^ 

During  the  Orange  County  Fann  Bureau  Forestry  Tour  on  November  19th, 
a  remarkable  demonstratloii  of  the  effectiveness  of  chaparral  cover  In  conserving 
water  by  preventing  destructive  erosion  was  seen  at  the  Harding  reservoir. 

*  Information  furnished  by  C.  F.   Shaw.  Unlyerslty  of  California,  In  a  letter  to  th«- 
writer.     Data  obtained  from  Bztenaion  Serrlce  Repon,  December,  1927. 
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In  October,  1926»  the  heavy  chaparral  cover  on  this  watershed  was  ahnost 
entirely  destroyed  by  fire,  leaving  the  slopes  unprotected.  During  November  a 
heavy  rain  Ml  during  a  21  hour  period.  Santiago  Greek  quickly  became  a 
turbulent  mass  of  muddy  water,  containing  over  00%  solid  matter  washed  from 
the  bum.  The  Santa  Ana  River,  whidi  in  the  past  had  never  had  a  peak  flow 
of  more  than  8,000  second-feet  during  similar  rains,  showed  ai^nroximately  foor 
times  that  at  tlie  height  of  the  flood. 

Harding  reservoir  was  completely  flUed  with  Tocks,  silt  and  ashes  from  the 
bum,  and  a  deposit  of  a  half  inch  to  an  inch  of  this  material  was  left  over  tbe 
entire  bed  of  the  Santa  Ana  River  when  the  flood  subsided.  Other  streams  in 
the  vicinity,  where  watersheds  were  untouched  by  the  fire,  showed  scarcely 
any  rise  at  all,  and  the  water  in  all  of  them  was  clear  throughout  the  storm. 
After  many  weeks  of  shoveling  and  washing,  the  capacity  of  Harding  reserrcrfr 
is  less  than  one-fourth  of  its  original  volume. 

LIMITED  AMOUNT  OP  DATA  AVAILABLE 

In  this  country  only  a  limited  amount  of  information  has  been 
acquired  concemmg  the  rates  of  erosion  on  different  soil  types,  the 
holding  effect  of  terraces  of  different  build  or  the  possibility  of  re- 
enf orcing  them  with  various  stabilizers  such,  perhaps,  as  grass,  shrubs, 
or  vines,  and  the  rate  of  alluvial  deposition  under  varying  conditions. 
Only  three  or  four  soil  types  of  the  many  involved  have  had  their 
susceptibility  to  erosion  measured.  It  will  be  observed  in  reading 
this  circular  that  little  information  other  than  estimates  and  observa- 
tions have  been  given.  This  is  because  exceedingly  little  research 
work  has  been  done  on  the  subject.  It  is  not  known,  for  example, 
precisely  what  type  of  terrace  or  what  degree  of  terrace  slppe  is  most 
applicable  to  the  loessial  soils  of  the  Marshall,  Memphis,  and  Knox 
series.  It  is  known  that  some  types  of  terrace  have  not  given  entirely 
satisfactory  results  on  these  peculiar  friable  soils  of  such  exceedingly 
high  silt  content  and  such  low  content  of  clay  to  bind  the  silt.  Pos- 
sibly the  Mangum  terrace,  if  properly  modified  and  given  precisely 
the  right  slope,  would  effectively  control  erosion  on  these  exceedingly 
vulnerable  soils.  Information  greatly  needed  in  connection  with  l^e 
problem  of  erosion  should  be  made  available  through  experimentation 
and  research  work  as  speedily  as  possible.  If  a  particular  type  of 
terrace  does  not  hold  in  one  place  and  does  hol/i  elsewhere,  the  reason 
for  the  failure,  as  well  as  for  its  success,  should  be  determined  and 
the  significance  of  the  facts  turned  over  to  the  farmers  of  the  Nation 
in  forms  available  for  practical  use. 

As  a  Nation  we  are  doing  very  little  to  abate  the  evil  effects  of 
erosion.  Every  one  who  knows  anything  about  it  admits  the  prob- 
lem is  a  serious  one,  but  few  realize  how  very  devastating  is  the 
wholesale  operation  of  erosion.  There  is  necessity  for  a  tremendous 
national  awakening  to  the  need  for  action  in  bettering  our  agri- 
cultural practices  in  this  connection,  and  the  need  is  immediate. 
Terracing  of  sloping  areas  to  prevent  erosion  has  been  carried  on 
for  a  long  time  in  the  southeastern  part  of  the  United  States* 
(PI.  8,  C.)  Recently  use  of  this  method  has  extended  across  the  Mis- 
sissippi Biver  and  is  being  extensively  and  increasingly  employed  in 
Texas,  Oklahoma,  and  Arkansas.  The  Federal  land  bank  at  Houston 
recently  adopted  the  jpolicy  of  requiring  all  vulnerable  fields  to  be 
terraced  before  money  is  loaned  on  the  land.  The  bank  has  employed 
an  erosion  expert,  who,  according  to  press  dispatches,  not  only  decides 
whether  or  not  the  property  upon  which  a  loan  is  asked  needs  ter- 
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racing,  but  also  goes  out  and  instructs  the  fanner  how  to  build  a  ter- 
race if  he  is  unacquainted  with  the  engineering  side  of  this  method  of 
conserying  soil. 

In  the  region  north  of  Oklahoma  and  Tennessee  the  farmers,  as 
a  rule,  do  not  know  what  a  terrace  is.  Most  of  them  have  never  seen 
one,  and  many  of  th^m  have  never  heard  of  this  valuable  method  of 
soil  conservation*  In  other  instances  they  are  not  used  because  the 
farmers  have  not  been  convinced  that  they  are  needed,  having  heard 
so  much  about  plant  food  stolen  by  crops  and  so  little  about  sou  stolen 
bodily  by  erosion.  Again,  terraces  are  not  used  because  the  farmers 
have  not  known  how  to  construct  them. 

Terracing  is  a  very  practical  method  of  saving  the  land  against 
rainwash.  (PI.  9,  A  and  B.)  In  general  the  construction  of  these 
field  embankments  is  not  very  costly,  and  when  they  are  properly 
built  they  will  pay  the  cost  of  construction  and  maintenance  many 
times  over.  Although  all  the  details  relating  to  the  best  methods 
for  terracing  some  of  the  peculiarly  vulnerable  soils  are  not  fully 
known  as  yet,  it  is  known  that  the  broad-base,  variable-graded  ridge 
terrace,  known  as  the  Mangum  terrace,  properly  laid  out  and  built, 
is  a  highly  efficient  instrument  for  protecting  vast  areas  of  land 
now  wasting  through  the  effects  of  sheet  erosion  operating  increas- 
ingly on  unprotected  slopes.  Exceedingly  steep  slopes,  of  course, 
can  not  be  saved  by  any  method  of  terracing  (pL  9,  C),  save  those 
expensive  methods  of  building  rock  walls  and  huge  retaining  embank- 
ments, such  as  have  been  made  abundant  use  of  in  parts  of  the 
Mediterranean  Basin  and  other  regions  of  the  world  where  there 
is  no  excess  of  available  farm  land  and  where  labor  is  abundant  and 
cheap.  In  this  country  these  steeper  slopes  should  be  used  in  accord- 
ance with  their  best  adaptation  from  the  economic  viewpoint  of 
America,  i.  e.,  for  forestry  and  grazing.  Probably  in  this  country 
those  erosive  sloping  lands  which  range  in  texture  from  silt  loam 
to  clay  and,  which  have  bedrock  at  a  depth  of  a  foot  or  less  beneath 
the  surface,  should  not  be  cultivated  under  any  circumstances  for 
generations  to  come,  if  ever.  There  are  other  soil  conditions,  also, 
where  the  land  can  not  be  economically  saved  by  terracing,  some 
even  where  the  mere  clearing  off  of  the  timber  may  be  followed  by 
wasteful  washing.     (PI.  10.)     All  the  details  can  not  be  given  here. 

In  addition  to  terraces  soil-saving  dams,  brush  fillings  and  other 
obstacles  to  continuous  washing  have  been  successfully  employed 
locally  in  combating  erosion. 

<  There  are  national  associations  for  the  preservation  of  wild 
flowers  and  for  the  preservation  and  propagation  of  wild  life  but 
none  for  the  preservation  of  the  soil.  Conservation  of  this  most 
fundamental  and  important  of  all  resources  is  seldom  seriously 
considered  by  any  one  not  directly  or  indirectly  associated  with  the 
ownership  or  management  of  a  farm,  and  it  is  too  infrequently  con- 
sidered even  by  the  farmers  themselves.  Erosion  is  a  very  big  prob- 
leoL     It  is  doubtful  if  the  farmer  can  handle  it  alone. 

SOIL.TYPE  INFORMATION 

The  kind  of  information  that  is  most  needed  about  erosion  is  that 
which  will  apply  to  definite  kinds  of  land — to  soil  types  that  vary 
from  place  to  place,  not  only  in  their  crop  adaptations  and  requisite 
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methods  of  cultivation,  but  in  their  resistance  to  erosion  and  in  the 
means  necessary  for  checking  erosion.  Any  other  method  of  pro- 
cedure  in  studying  the  problem  will  be,  in  no  small  degree,  wasted 
effort,  as  methods  that  may  apply  to  one  soil  may  injure  a  soil  of 
different  character. 

As  has  already  been  pointed  out,  terraces  must  be  adjusted  care* 
fully,  not  only  to  soil  type  but  to  slope.  If  the  protection  embank- 
ment is  given  too  much  or  too  little  nope,  there  is  danger  of  break 
and  intensified  washing  tJiat  may  exceed  tliat  prevailing  before  the 
terrace  was  constructed.  In  one  instance  terraces  built  on  Gran- 
viUe  sandy  loam,  in  the  southern  piedmont  region,  broke  with  the 
first  heavy  rainfall,  causing  almost  complete  destruction  of  the  area 
involved ;  whereas  terraces  of  the  same  type  made  on  the  Wadesboro 
clay  loam  at  about  the  same  time  and  witn  the  same  slope  withstood 
the  rains  that  destroyed  those  on  the  other  soil. 

In  this  connection  it  is  pertinent  to  refer  to  a  statement  of  6.  £. 
Martin,  of  Oklahoma  (14) : 

A  half  finished  job  of  terracing  is  likely  to  result  in  wasted  time,  wasted 
effort,  and  wasted  aoH,  and  tends  to  bring  into  disrepute  the  most  satiBfactory 
means,  so  far  determined,  of  preventing  the  enwmous  annual  loss  of  boU. 
fertUity  which  now  occurs.  This  loss  constitutes  a  most  serious  drain  upon 
the  agricultural  industry.  It  is  very  unlikely  that  any  other  Industry  could 
suffer  such  severe  losses  and  survive. 

The  importance  of  measuring  the  slope  to  determine  the  proper  spacing  of 
terraces  can  hardly  be  over  emphasised.  Too  heavy  a  grade  <^  too  much  ftaJl 
along  the  terrace  line,  can  defeat  the  moisture  conservation  objective  and  may 
result  in  hillside  ditches  instead  of  terraces. 

As  an  illustration  of  the  important  role  soil  character  plays  in 
determining  the  rate  of  soil  erosion,  comparisons  might  be  made 
between  the  results  obtained  at  the  erosion  station  in  subhumid  west 
Texas  and  those  obtained  in  the  humid  piedmont  of  North  Carolina. 
On  a  2  per  cent  slope  of  the  Abilene  clay  loam  at  Spur,  Tex.,  41  tons 
of  soil  matter  were  lost  by  erosion  from  1  acre  of  land  with  27 
inches  of  rainfall ;  whereas  at  the  North  Carolina  station  only  25  tons 
of  soil  matter  were  removed  frona.  1  acre  on  a  9  per  cent  slope  with. 
35.6  inches  of  rainfall.  In  other  words,  although  the  slope  in  the 
latter  instance  was  more  than  four  times  steeper  than  that  in  the 
former  instance,  the  eroded  material  was  very  much  less  on  the 
steeper  slope. 

It  is  not  the  purpose  of  this  circular  to  go  into  the  details  of 
methods  for  preventing  soil  erosion,  but  rather  to  point  to  the  evils 
of  this  process  of  land  wastage  and  to  the  need  for  increased  practical 
information  and  research  work  relating  to  the  problem.  Instructive 
bulletins  have  been  published  by  the  United  States  Department  of 
Agriculture  and  by  the  States  containing  details  relating  to  the  best- 
known  methods  of  checking  soil  erosion  and  of  filling  gullies.  Bulle- 
tin No.  512,  Prevention  of  the  Erosion  of  Farm  Lands  by  Terracing 
(IS) ,  published  by  the  United  States  Department  of  Agriculture,  is 
especially  instructive  in  connection  with  the  theory  and  the  practical 
side  of  terrace  construction;  and  Farmers'  Bulletin  No.  1386,  Ter- 
racing Farm  Lands  (id),  is  another  useful  bulletin  relating  to  the 
subject. 
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THE  WARNING  OP  A  GEOLOGIST 

In  his  address  before  the  Conference  of  the  Governors  of  the 
United  States,  held  at  the  White  House  in  1908,  T.  C.  Chamberlin, 
of  the  University  of  Chicago,  had  the  following  to  say  in  relation  to 
erosion  (J) : 

Let  OS  turn  at  once  to  the  basal  factor  in  the  problem,  the  rainfall,  the  soil, 
and  the  soil-wastage,  the  special  theme  of  this  hour.  The  rainfaU  is  an 
inherited  asset,  the  soU  is  an  inherited  asset  .  .  .  but  reckless  soil-wastage 
is  a  serious  error.  Soils  are  the  product  of  the  atmosphere  and  its  waters 
modifying  the  rock  surface.  When  the  atmospheric  waters  have  aided  the 
air  in  producing  soil  by  rock  decay  they  may  puss,  on  the  one  hand,  into 
I^ants  m  back  to  the  surface  soil,  and  thence  to  the  atmosphere  by  evaporation, 
or,  on  the  other  hand,  they  may  pass  on  down  to  the  ground-waters  and  thence 
Into  the  streams.  The  alternative  is  to  rush  away  as  foul  erosive  floods  on 
the  surface,  wasting  soil  and  plant  food,  gullying  the  surface,  choking  the 
ravines,  flooding  the  vaUeys,  silting  the  pools,  filling  the  reservoirs,  sweeping 
out  the  dams,  barring  the  streams  and  clog^g  the  harbors.  If  it  shall  be 
found  that  all  or  nearly  all  the  waters  should  go  into  the  soil  and  thence  into 
the  underdrainage,  coming  out  slowly  and  steadily  by  seepage  and  by  springs 
into  the  streams,  clear  and  pure,  the^e  streams  should  present  nearly  ideal 
conditions  for  water-food,  for  power,  and  for  navigation.  The  solution  of  the 
soil  problems  may  therefore  be,  in  large  part,  the  solution  of  the  whole  complex 
of  problems  of  which  navigation  Is  the  last  term. 

While  soils  are  formed  by  the  action  of  the  atmosphere  and  its  waters  on 
and  in  the  underlying  rock  (aided  by  plants  and  animals),  their  surfaces  are 
carried  away  by  wind  and  wash.  At  any  instant,  then,  the  depth  of  the  soil 
measures  the  lag  of  removal  behind  production. 

We  have  as  yet  no  accurate  measure  of  the  rate  of  soil  production.  We 
merely  know  that  it  Is  very  slow.  It  varies  obviously  with  the  kind  of  roclL 
Some  of  our  soils  are  derived  from  material  already  reduced  to  a  finely  pulver- 
ized condition.  Such  are  the  lowland  accumulations  from  highland  wash. 
Such  also  is  the  glacial  drift,  rockflour  rasped  from  the  face  of  the  ledge  by  the 
glacial  file,  and  ground  up  with  old  soils.  On  such  a  base  of  half-prepared 
material,  soils  may  be  developed  with  relative  rapidity ;  but  even  on  these,  when 
the  slope  is  considerable,  wind,  wash  and  cropping  remove  the  surface  much 
too  fast  for  stable  fertility.  .  .  •  Without  any  pretensions  to  a  close  estimate, 
I  should  be  unwilling  to  name  a  mean  rate  of  soil-formation  greater  than  one 
foot  in  10,000  years  on  the  basis  of  observation  since  the  glacial  period.  I 
suspect  that  if  we  could  positively  determine  the  time  taken  in  the  formation  of 
the  four  feet  of  soU  next  to  the  rock  over  our  average  domain,  where  such 
depth  obtains,  it  would  be  found  above  rather  than  below  40,000  years.  Under 
such  an  estimate,  to  preserve  a  good  working  depth,  surface  wastage  should  not 
exceed  some  such  rate  as  one  inch  in  a  thousand  years.  If  one  chooses  to 
indulge  in  a  more  Uberal  estimate  of  the  soil-forming  rate,  it  will  still  appear, 
under  any  intelligent  estimate,  that  surface  wastage  Is  a  serious  menace  to 
the  retention  of  our  soils  under  present  modes  of  management  Historical 
evidence  enforces  this  danger.  In  the  Orient  there  are  large  tracts  almost 
absolutely  bare  of  soli,  on  which  stand  ruins  implying  former  flourishing  popn- 
lations.  Other  long-tiUed  lands  bear  similar  testimony.  It  must  be  noted 
that  more  than  loss  of  fertility  is  here  menaced.  It  is  the  loss  of  the  soU-body 
ItB^,  a  loss  almost  beyond  repair.  When  our  soils  are  gone,  we  too  must  go, 
unless  we  shall  flnd  some  way  to  feed  on  raw  rock  or  its  equivalent.  The 
immense  tonnage  of  soil-material  carried  out  to  sea  annually  by  our  rivers, 
even  when  allowance  is  made  for  .  .  .  material  derived  from  the  river  channels, 
is  an  impressive  warning,  of  the  danger  of  negligent  practices.  Nor  is  this  all ; 
the  wash  from  one  acre  is  often  made  the  wastecover  for  another  acre,  or  for 
several.  Sometimes  one's  loss  is  another's  gain,  but  all  too  frequently  one's 
loss  is  another's  disaster;  and  the  1,000,000,000  or  more  tons  of  richest  soil- 
matter  annually  carried  into  the  sea  by  our  rivers  is  the  Nation's  loss. 

Some  of  the  soluble  substances  .  .  .  formed  at  the  base  of  soils  are  necesh 
sary  plant  food,  while  some  are  harmful;  but  what  is  more  to  the  point, 
an  are  harmful  if  too  concentrated.  There  is  need  therefore  that  enough 
water  pass  through  the  forming  soil,  and  on  down  to  the  ground-water  and 
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out  through  the  nnderdralnage,  to  Cftrry  away  the  excess  of  these  prodnda 
An  essential  part  of  the  best  adjustment  is  thus  seen  to  lie  in  a  proper  appor- 
tionment of  the  amount  of  water  tohieh  goes  through  the  »oUs,  If  this  be  not 
enough,  the  plants  will  suffer  from  saline  excess ;  if  it  be  too  much,  the  plants 
may  suffer  from  saline  deficiency. 

Here,  then,  lie  a  series  of  possible  excesses  and  deficiencies;  between  them 
falls  the  golden  mean  which  gives  best  results.  Thus  the  problem  of  soil 
management  is  a  problem  of  proper  balancings  and  adjustments,  a  problem 
to  be  solved  by  science  and  common-sense  forced  to  their  best  by  the  energj 
and  intelligence  of  the  American  farmer. 

The  key  to  the  problem  of  soil  conservation  lies  in  due  control  of  the,  water 
which  falls  on  each  acre.  This  water  is  an  asset  of  great  possible  value.  It 
should  be  looked  upon  as  such.  It  should  be  computed  by  every  acre-owner 
as  a  possible  value,  saved  if  turned  where  it  will  do  good,  lost  if  perq^tted  to 
run  away,  doubly  lost  if  it  carries  also  soil  values  and  does  destructive  work 
below. 

Experimental  studies  have  shown  that,  on  the  average  within  our  domain, 
crops  can  use  to  advantage  aU  the  rainfall  durintf  the  growing  season^  and  that, 
in  most  cases ,  crops  are  the  better  for  all  the  stored  supplies  that  can  be  carried 
over  from  the  non-gronHng  seasons.  This  greatly  simplifies  the  general  prob- 
lem, for  it  Justifies  the  conclusion — ^to  which  there  are  many  local  exceptioDs, 
of  course — that  the  highest  crop  values  will  usually  be  secured  when  the  soil 
is  made  to  absorb  as  much  of  the  rainfall  and  snowfall  as  practicable.  In 
securing  this  maximum  absorption  and  internal  soil-work,  the  run-off,  and 
hence  the  surface  wash,  will  be  reduced  to  a  minimum.  It  has  already  been 
seen  that  the  wash  of  even  this  inevitable  minimum  is  likely  to  be  still  too 
great  to  keep  the  proper  slow  pace  with  soil-generation,  when  the  surface  has 
much  slope  .  .  .  The  practical  problem  then  lies  almost  wholly  In  retaining  and 
passing  into  the  soil  the  maximum  of  the  precipitation.  Obviously,  this  gives 
the  minimum  of  wash  to  foul  the  streams,  to  spread  over  the  bottom  lands, 
to  choke  the  reservoirs,  to  waste  the  water-power,  and  to  bar  up  the  navigable 
rivers.  Tfuf  solution  of  the  problem  for  the  tUler  of  the  soil  essentially  solves 
the  whole  train  of  problems  running  from  farm  to  river  and  from  crop^pnh 
duciion  to  n€nHgation. 

LOOKING  FORWARD 

It  must  be  stated  that  this  circular  does  not  undertake  to  tell  the 
full  story  of  the  appalling  wastage  bein^  caused  by  soil  erosion.  It 
merely  refers  briefly  to  some  of  the  working  processes  of  this  greatest 
enemy  to  the  most  valuable  asset  of  mankind  (the  agricultural 
lands) ,  to  some  minimum  estimates  relating  to  the  damage  wrought, 
and  to  the  meagerness  of  fundamental  data  concerning  the  prob- 
lem. To  visualize  the  full  enormity  of  land  impairment  and  aevas- 
tation  brouffht  about  by  this  ruthless  agent  is  beyond  the  possibility 
of  the  mind.  An  era  of  land  wreckage  destined  to  weiffh  heavily 
upon  the  welfare  of  the  next  generation  is  at  hand*  Indeed,  whiU 
has  happened  already  and  what  is  going  on  at  an  ever-increasing  rate 
of  progress  is  pressing  upon  many  thousands  of  farmers  now  strug- 
gling fi)  win  subsistence  from  erosion-enfeebled  soil.  That  the  evil 
process  is  gaining  momentum  is  due  to  the  wearing  away  of  the 
topsoil,  which  was  more  productive  and  more  resistant  to  rainwadi 
than  the  subsoil  that  is  taking  its  place.  That  some  15,000,000  acres 
or  more  of  formerly  tilled  land  has  been  utterly  destroyed  by 
erosion  in  this  country  is  but  an  insignificant  part  of  the  story,  for 
it  is  the  less  violent  form  of  erosional  wastage,  sheet  erosion,  uiat  is 
doing  the  bulk  of  the  damage  to  the  land.  L^nd  depreciation  by  this 
slow  process  of  planing  off  the  surface  is  of  almost  incalculable  extent 
and  seriousness,  and  since  the  denudation  does  not  cease  when  the 
subsoil  is  reached,  there  must  be  in  the  near  future,  unless  methods  of 
land  usage  are  very  radically  changed,  an  enormous  increase  in  the 
abandonment  of  farm  lands. 
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What  would  be  the  feeling  of  this  Nation  should  a  foreign  nation 
suddenly  enter  the  United  States  and  destroy  90,000  acres  of  land, 
as  erosion  has  been  allowed  to  do  in  a  single  county  ?  Any  American 
of  live  imagination  knows  that  the  people  of  the  United  States  would 
willingly  spend  $20,000,000,000  or  as  many  billions  as  might  be 
necessary,  to  redress  the  wrong.  Because  rain  water  was  the  evil- 
doer in  this  instance,  which  is  but  one  of  many,  is  the  act  f orgive- 
able  and  is  there  no  occasion  for  concern  about  it? 

It  is  not  necessary  to  go  to  China  or  to  some  other  part  of  the 
world  for  examples  of  what  eventually  happens  to  unprotected 
slopes  of  cultivated  areas.  There  is  an  abundance  at  home,  not  yet 
so  vast  in  area  as  in  China,  but  just  as  bad,  and  by  no  means  small. 
It  is  well  to  observe,  however,  that  millions  of  human  beings  have 
been  driven  out  of  the  wasted  uplands  of  China  into  the  valleys  of  the 
great  rivers,  where  the  population  is  so  dense  and  the  land  so  com- 
pletely used  that  even  the  roots  of  grain  crops  are  dug  for  fuel. 
China  cut  the  forests  from  the  uplands  and  made  no  provision  for 
protecting  the  bared  slopes.  Erosional  debris  sweeping  out  of  these 
wasting  highlands  has  rapidly  extended  the  river  deltas  and  made 
floods  ever  more  difficult  to  control.  After  4,000  years  of  building 
dikes  and  digging  great  systems  of  canals,  the  Yellow  River  broke 
over  its  banks  and  brought  death  to  a  million  human  beings  during 
a  single  great  flood.  During  one  flood  that  great  ri-^er,  known  in 
China  as  the  "  scourge  of  the  sons  of  Han,"  changed  its  channel  to 
enter  the  sea  400  miles  from  its  former  mouth. 

Ko  one,  of  course,  wants  anything  remotely  like  this  to  take  Pjace 
in  this  countn^,  but  "  coming  events  cast  their  shadows  before."  That 
the  ^eatest  flood  of  which  we  have  reliable  records  came  down  the 
Mississippi  in  1827  was  a  prophetic  event.  G.  E.  Martin's  statement 
(H)  about  erosion  as  an  enemy  to  agriculture — ^"  It  is  very  unlikely 
tiiat  any  other  industry  could  suffer  such  severe  losses  and  survive  "— 
is  prophetic  That  bare  land  at  the  Missouri  Agricultural  Experi- 
ment Station  was  found  to  be  wasting  137  times  faster  than  land 
covered  with  bluegrass,  on  a  slope  of  less  than  4  per  cent  gradient,  is 
prophetic  That  many  millions  of  acres  of  cut-over  land  lie  bare 
and  desolate  and  exposed  to  the  ravages  of  fire  and  erosion,  with  but 
pitifuUy  little  done  toward  reforestation,  is  prophetic  That  mini- 
mum estimates  show  that  the  rate  of  plant-food  wastage  by  erosion 
is  twenty-one  times  faster  than  the  rate  at  which  it  is  oeing  lost  in 
crops  removed,  is  prophetic. 

These  shadows  are  portentous  of  evil  conditions  that  will  be  acutely 
felt  by  posterity.  Snail  we  not  proceed  immediately  to  help  the 
present  generation  of  farmers  and  to  conserve  the  heritage  of 
posterity? 

The  writer,  after  24  years  spent  in  studying  the  soils  of  the  Jnited 
States,  is  of  the  opinion  that  soil  erosion  is  the  biggest  problem 
confronting  the  farmers  of  the  Nation  over  a  tremendous  part  of  its 
agricultural  lands.  It  seems  scarcely  necessary  to  state  the  perfectly 
obvious  fact  that  a  very  large  part  of  this  impoverishment  and  wast- 
age has  teken  pljace  since  the  clearing  of  the  forests,  the  breaking  of 
the  prairie  sod,  and  the  overffrazing  of  pasture  lands.  ^  A  little  is 
being  done  here  and  there  to  check  toe  loss — an  infinitesimal  part  of 
what  ^ould  be  done. 


PART  2.    SOIL  EROSION  ON  WESTERN  GRAZING  LANDS 

By  W.  B.  Chafunb 
INTRODUCTION 

The  toll  the  West  has  paid  to  soil  erosion  is  enormous.  Countless 
slopes,  once  covered  with  rich  soil  and  a  dense  carpet  of  herbaceous 
and  browse  plants  capable  of  profitably  supporting  millions  of  cattle 
and  sheep,  have  been  so  wasted  by  sheet  ana  gully  erosion  following 
depletion  of  the  vegetation  that  they  can  now  support  far  less  than 
half  the  number  of  livestock  that  once  grazed  upon  them.  Further- 
more, the  loss  of  the  valuable  surface  sou  and  the  exposure  of  the  less 
Sroductive  subsoil  have  made  difficult  the  reestablishment  of  an  abun- 
ant  stand  of  plants.  Fertile  valleys,  their  good  soil  cut  away  by 
silt'laden  flood  waters  or  covered  with  sand  and  gravel,  have  had 
their  value  seriously  impaired  or  have  even  had  to  be  abandoned 
The  silt  has  finally  been  carried  to  the  mouths  of  rivers  to  clog 
channels  and  hamper  navigation. 

Water  available  for  agriculture,  power,  and  industry  will  largely 
determine  the  development  and  prosperity  of  the  West.  In  19M 
approximately  19,000,000  acres  in  the  West  were  under  irrigation, 
and  it  was  estimated  that  this  area  could  be  extended  to  51,000,000 
acres  by  the  conservation  and  development  of  the  entire  water  suppljr 
(10).  Erosion,  however,  is  already  endangering  established  proj- 
ects and  making  prospective  ones  uncertain.  A  more  adequate  pro- 
tective covering  is  necessary  to  safeguard  these  watershed  interests. 

Erosion,  the  removal  of  the  soil  cover  by  water  or  wind,  is  taking 
place  everywhere,  but  under  favorable  conditions  nature  starts  at 
once  rebuilding  the  soil  from  the  decomposition  of  rocks  or  by  the 
addition  of  humic  material  from  decaying  vegetable  matter.  Nu- 
merous factors,  of  which  climate,  soil,  topography,  and  geologic 
formation  are  doubtless  the  most  important,  influence  these  proc- 
esses, but  the  vegetative  cover  is  the  main  single  controllable  fa<> 
tor.  It  is  recognized  that  forest  cover  furnishes  the  greatest  protec- 
tive value  for  preventing  erosion  and  soil  washing  and  for  regulat- 
ing stream  flow.'  It  is,  therefore,  important  that  forest  growth,  in- 
cluding its  understory  of  herbaceous  and  shrubby  vegetation,  be  main- 
tained wherever  possible  at  the  headwaters  on  all  streams  used  for 
irrigation,  power,  or  navigation.  West  of  the  one  hundredth  merid- 
ian, however,  forests  grow  on  only  13  per  cent  of  tiie  land  area.  It 
falls  to  herbaceous  and  shrubby  vegetation  to  afford  the  necessary 
protection  to  the  soil  and  stream  flow  on  the  remaining  87  per  cent 

It  is  this  vast  area  of  unf orested  land  that  largely  supports  the 

range  livestock  industry  which  in  turn  plays  a  principal  part  in  the 

prosperity  of  the  West.     On  these  western  ranges  the  protective 

cover  of  vegetation  varies  from  a  very  sparse  stand  of  browse  and 
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annuals  on  desert  areas  to  an  almost  complete  cover  of  grass  on 
tmtimbered  alpine  slopes  where  soil  and  moisture  are  favorame^  The 
normal  stand  of  native  vegetation  for  the  region  as  a  whole  is  con- 
sidered to  be  a  stand  covering  50  to  60  per  cent  of  the  soil  surface. 

EROSION  AGENCIES  ON  RANGE  LANDS 

The  natural  balance  on  these  arid  and  semiarid  lands,  between 
the  forces  that  tear  down  and  those  that  build  up  the  soil,  is  a  deli- 
cate one,  but  if  the  vegetative  cover  is  not  disturbed  erosion  is  usually 
shght.  Natural  agencies  may  occasionally  produce  abnormal  ero- 
sion. Man's  activities,  however,  ]py  reducing  the  vegetative  cover  or 
altering  the  topography  or  soil,  can  and  do  upset  the  balance  com- 
pletely. Where  this  occurs  these  activities  are  seldom  abated,  and 
severe  erosion  follows.  Once  started,  this  may  develop  to  disastrous 
proportions. 

NATURAL  AGENCIES 

Drought,  the  shortage  of  rainfall  for  a  year  or  more,  usually 
accompanied  by  excessive  evaporation,  may  cause  serious  depletion 
of  the  vegetative  stand.  If  so,  it  will  probably  be  followed  by  wind 
or  water  erosion  or  both.  (PI.  11,  A.)  This  is  particularly  true 
in  the  areas  subject  to  a  low  average  annual  rainfall.  On  the  Jornada 
Bange  Reserve  in  southern  New  Mexico,  for  example,  drought 
caused  a  reduction  of  40  per  cent  in  the  density  of  herbaceous  vegeta- 
tion on  ungrazed  areas  between  1916  and  1919  (11)  and  a  still 
greater  reduction  in  1922.  A  similar  reduction  of  herbaceous  vege- 
tation was  noted  by  Director  CuUey  on  the  Santa  Rita  Range 
Reserve  in  southern  Arizona,  the  loss  being  greater  on  ungrazed 
than  on  properly  grazed  range. 

Cloud-Dursts,  snowslides,  and  excessive  moisture  on  slopes,  followed 
by  landslides  or  landslips,  may  also  unbalance  the  clelicate  equi- 
librium which  nature  has  so  carefully  developed  and  may  lead  to 
excessive  erosion.  But  nature,  if  unimpeded  by  man,  quickly  sets 
to  work  to  reestablish  the  balance;  the  vegetation  gradually  spreads 
over  the  scars,  the  slopes  assume  an  angle  of  repose,  and  eventually 
the  normal  conditions  return.  s  F      ,  J^ 

FIRES 

Of  all  the  man-caused  erosion,  that  resulting  from  fire  has  prob- 
ably been  the  worst.  Everywhere  one  goes  tnroughout  the  West, 
old  settlers  tell  of  extensive  fires  allowed  to  burn  over  ranges  and 
forests  in  the  early  days,  little  or  no  effort  being  made  to  stop  them. 
Many  of  these  fires  were  set  for  the  purpose  of  exposing  minerals 
or  in  the  mistaken  belief  that  they  would  improve  the  range.  Even 
when  great  effort  is  made  to  control  them,  fires  destroy  the  vegeta- 
tion on  hundreds  of  thousands  of  acres  in  the  West  every  year.  A 
single  prairie  fire  observed  in  the  sand  hiUs  of  western  Nebraska  in 
the  spring  of  1910  burned  the  grass  from  an  area  100  miles  long 
and  up^  to  30  miles  in  width.  With  recurring  fires,  the  stand  of 
vegetation  becomes  more  open,  the  length  of  time  the  ground  is 
bare  increases,  and  erosion  becomes  more  active. 

In  California,  fires  have  completely  or  partially  devastated  more 
than  981,000  acres  of  forest,  brush,  and  grass  land.    Of  brush  and 
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grass  land  alone,  they  have  burned  over  annually  from  1916  to 
1921  an  average  area  of  336,000  acres.  {15)  In  the  southern  Califor- 
nia bnishfields,  one  may  see  a  1,000-acre  bum  wherein  practically  all 
of  the  vegetation,  which  required  years  to  grow,  was  aestroyed  in  a 
few  hours.  When  one  stands  in  several  inches  of  ashes  on  an  ex- 
tremely steep  slope  in  the  center  of  such  a  burn,  knowing  that  the 
hiunus,  ^Hhe  life  of  the  soil,"  has  been  consumed  and  that  those 
ashes  and  the  surface  layer  of  soil  will  be  washed  down  the  slope 
with  the  first  dashing  ram,  he  realizes  how  great  is  the  soil  destruc- 
tion from  fire  and  erosion.     (PL  11,  B.) 

MINING 

Hydraulic  mining  along  streams  throughout  the  West  tore  out 
the  valleys  and  sides  of  gulches,  leaving  the  debris  in  the  creek  beds 
for  high  water  to  carry  down  to  fill  tne  lower  river  channels  or  to 
spread  like  a  wasting  hand  over  fertile  farm  land.  This  destruc- 
tion has  been  especially  severe  in  California  but  is  now  under 
regulation  {16). 

Smelters,  an  adjunct  to  mining,  depleted  several  hundred  thousand 
acres  of  western  range  land  and  completely  destroyed  the  vegetation 
on  a  considerable  part  of  it.  (PI.  12,  A.)  Bennett  has  already 
in  this  circular  noted  the  excessive  erosion  on  the  denuded  slopes. 
Damage  is  still  being  done,  even  though  in  some  places  recent  abate- 
ment measures  have  reduced  smelter-smoke  injury  materially, 

OVERORAZINQ 

Following  1870  there  was  a  rapid  expfinsion  of  the  range  live- 
stock industry  in  the  West,  especially  in  sheep  raising.  By  the  late 
seventies  the  expansion  in  cattle  was  in  full  swing  and  pressed  on 
with  prospects  for  a  rich  harvest  (i,  2^,  £3) .  As  numbers  of  livestock 
increased  the  palatable  forage  plants  were  grazed  closer  and  closer, 
and  their  vigor  was  sapped.  Instead  of  thick  grass  Imee  high,  of 
which  the  early  stockmen  speak,  there  were  shorter  and  sparser 
grass  blades  and  stems;  finally  many  of  the  plants  gave  up  the 
struggle,  and  the  stand  was  thinned.  The  less  valuable  plants  were 
then  grazed  more  severely,  until  they  too  were  practically  eliminated. 
The  hungry  animals  in  their  search  for  feed  trampled  the  range, 
destroying  plant  roots  and  packing  the  soil.  The  ranges  became 
dust  beds.  Kesidents  of  Utah  tell  of  being  able  to  count  the  herds 
of  sheep  on  the  mountains  by  the  dust  clouds  rising  as  the  sheep 
trailed  through  the  country.  Under  such  conditions  there  was 
nothing  to  check  the  rain  as  it  fell;  the  more  compact  soil  could 
not  absorb  the  water,  which  ran  off  and  was  quickly  converted  to  a 
slimy  mass  of  flowing  mud.  Shoe-string  gullies  started  and  speedily 
gained  depth,  while  the  main  drainage  channels  became  raging 
torrents.  The  rich  friable  surface  soil  was  washed  away  and  the 
heavy  clay  subsoil  exposed. 

Even  before  1890  there  were  more  livestock  on  the  ranges  than 
they  could  support  satisfactorily.  Oversupply  brought  a  drop  in 
values  and  caused  a  greater  proportion  of  animals  to  be  held  on 
the  range,  until  the  drought  of  the  early  nineties,  coupled  with  the 
greatly  reduced  feed  supply,  wiped  out  large  numbers  by  starvation 
and  forced  stockmen  to  sell  countless  others  at  a  loss. 
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Thus  the  stockmen  have  been,  in  part,  victims  of  circumstance. 
Under  "  free,"  unregulated,  and  competitive  grazing  the  range  of  any 
stockman  who  endeavored  to  have  plenty  of  feed  on  his  range  would 
be  eaten  out  by  tramp  stockmen  who  were  eager  to  find  such  "  pick- 
ings." Then,  too,  with  drought  reducing  the  feed  supply  40  per 
cent  or  more  in  a  year,  it  was  impossible  without  control  to  make 
the  adjustments  necessary  to  assure  reserve  feed.  When  prices  were 
high  everyone  desired  to  hold  stock  in  the  hope  of  profiting  by  the 
rise,  and  when  prices  broke  there  was  at  times  no  market  whatever 
for  the  surplus  animals.  All  of  these  factors  tending  to  overstock- 
ing and  overgrazing  developed  conditions  unusually  favorable  for  soil 
destruction,  and  there  were  few  ranges  of  the  West  which  did  not 
suffer  severely  from  erosion  in  the  nineties,  a  considerable  part  of 
which  is  not  yet  checked. 

The  regulation  of  grazing  within  the  national  forests  and  the  con- 
soUdation  of  private  holdings  have  greatly  reduced  the  area  of 
range  overgrazed,  but  extensive  areas  throughout  the  West  are  still 
deteriorating  through  excessive  or  otherwise  improper  grazing  use. 
(PL  12,  B.)  The  most  serious  situation  at  present  is  that  on  the 
196,000,000  acres  of  unappropriated  and  unreserved  Federal  lands 
with  their  unfenced,  intermingled  State  and  private  lands,  on  which 
grazing  can  not  now  be  legally  controlled.  Much  of  this  public 
domain  lies  in  the  foothills  and  should  furnish  the  abundant  spring 
and  fall  feed  essential  to  profitable  livestock  production.  Drought 
and  overgrazing,  however,  are  seriously  impairing  the  feed  and 
watershed  values  of  large  expanses  of  these  important  Federal  lands  J 

by  robbing  them,  through  erosion,  of  the  soil  material  necessary 
to  maintain  a  protective  covering.  ' 

OTHER  AGENCIES 

Other  agencies,  such  as  the  building  of  roads  and  trails,  the  culti- 
vation of  steep  slopes,  the  clearing  of  timber  and  brush  from  moun-  « 
tain- valley  bottoms,  the  draining  of  wet  meadows  to  facilitate  cul- 
tivation, and  the  straightening  or  changing  of  stream  channels,  have  ; 
come  about  with  settlement  and  have  caused  erosion  of  range  lands. 
These,  with  the  exception  of  attempted  hillside  farming,  have  not 
as  a  rule  caused  sheet  or  shoe-string  erosion  of  the  slopes,  but  by 
cutting  out  the  rich  valley  bottoms  they  have  caused  considerable  [ 
damage.    Rodents,  mentioned  earlier  by  Bennett,  by  denuding  some 
range  areas  have  thereby  caused  erosion.  j 

Trie  early  roads  and  trails  followed  the  watercourses  through  the 
foothills  and  mountains.  The  sod  was  broken  on  the  slopes,  so 
that  water  might  accumulate  and  start  cutting  runways.  (JPl.  13, 
A.)  The  natural  beds  of  streams  were  altered  to  allow^  teams  and 
wagons  to  pass,  and  the  water  was  thus  aided  in  its  cutting  process. 
Even  to-day  tne  construction  of  mountain  roads  without  proper 
drainage  is  a  common  cause  of  unnecessary  erosion.  Bates  {£) 
found,  in  logging  the  timber  from  a  mountain  wastershed  in  Colo- 
rado, that  the  scar  left  by  the  logging  road  was  largely  responsible 
for  an  increase  of  519  per  cent  over  normal  in  the  sediment  eroded 
from  the  watershed  during  the  fourth  year  after  cutting.  Her- 
baceous and  shrubby  vegetation  quickly  reclaimed  the  rest  of  the 
area,  however,  and  protected  the  slopes  from  undue  erosion. 
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Long,  narrow,  fertile  valleys  occur  throughout  the  mountain 
region.  Farmers  and  ranchers  have  pressed  farther  and  farther 
back  into  these  valleys,  cleared  them  of  their  timber  and  brush  or 
turned  under  the  sod,  and  cut  ditches  to  drain  the  marshes,  imknow- 
ingly  removing  the  natural  obstructions  and  reservoirs  which  slowed 
up  the  run-off.  In  floods  these  more  effective  drainage  channels 
increased  the  carrying  power  of  the  water  manyfold  and  the  cutting 
power  enormously.  A  slight  lowering  of  the  stream  bed  in  the 
valley  was  enough  to  start  the  formation  of  deep,  perpendicular- 
sided  gullies  or  "  arroyos,"  ever  widening  and  deepening.     (PL  13, 

Many  of  these  arroyos  are  now  10  to  30  feet  deep  and  100  feet  or 
more  in  width,  while  the  larger  streams  have  cut  deeper  and  still 
wider  drainage  lines.  Only  an  occasional  rancher  is  doing  any- 
thing to  arrest  this  cutting  and  usually  only  enough  to  afford  im- 
mediate protection  to  his  farm  land  or  improvements  along  the 
arroyo.  As  no  real  attempt  is  made  to  control  the  arroyo  it  con- 
tinues extending  its  tentaclelike  arms  back  and  up  the  draws  by 
accelerating  the  flow  of  water  over  the  falls  at  each  finger's  end; 
and  it  saps  the  life  from  the  valley  and  its  tributaries  by  lowering 
the  water  table  and  tearing  out  the  rich  alluvial  soiL  Such  a  lower- 
ing of  the  water  table  has  drained  the  valley  meadows,  forcing  a 
replacement  of  valuable  stands  of  grasses  with  a  sparser  stand  of 
drought-resistant  plants  of  lower  value.  Increasing  flood  waters 
rushing  through  the  channels  have  cut  away  the  adjacent  agricul- 
tural lands,  threatening  their  permanency  and  materially  reducing  . 
their  value.  Ninety  per  cent  of  the  farm  land  in  the  Blue  Kivcr 
watershed  of  Arizona  was  destroyed  by  just  such  erosion,  the  dam- 
age over  this  relatively  small  area  totalling  $522,000.^ 

THE  SERIOUS  EFFECTS  OF  THE  EROSION 

The  more  rapid  run-off  from  the  depleted,  untimbered  slopes, 
the  greater  quantities  of  silt  carried,  the  quicker  concentration  of 
high  water  from  small  drainages  into  flood  crests  that  eventually 
assume  disastrous  proportions  in  the  West,  cause  this  depletion  to 
plav  an  important  part  in  the  distress  occasioned  in  the  main  river 
valleys.  The  losses  in  the  western  range  region  are,  however,  more 
readily  recognized  and  are  in  themselves  of  suiBBcient  magnitude  to 
demand  urgent  attention. 

FLOOD.  DAMAGE  TO  MOUNTAIN  VALLEYS 

Olmstead  {17)  considered  the  ultimate  destruction  of  the  Safford 
Valley  lands  of  Graham  County,  Ariz.,  by  the  Gila  River  floods 
so  certain  if  not  attended  to,  and  so  closely  related  to  the  serious 
erosion  of  slopes  and  valleys  occurringin  the  upper  watershed,  that  be 
recommended  an  expenditure  by  the  Federal  Government  of  $5,000,- 
000,  which  should  cover  not  only  bank  protection  in  the  vaUev 
(pi.  14,  A),  but  check  dams  and  other  erosion  control  and  flood- 
prevention  works  on  the  watershed  as  well,  even  though  the  value 
of  the  land  to  be  protected  was  at  that  time  (1916)  approximately 
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Qoly  $5,000,000.  He  emphasized  the  necessity  of  vi^rously  com- 
bating flood  waters  where  they  start  and  mastering  tnem  there  by 
restoring  the  vegetative  cover  (pL  14,  B),  by  relating  grazing, 
and  by  putting  in  small  check  dams  in  the  cnannels. 

Of  32  agricultural  valleys  in  the  national  forests  of  Arizona  and 
New  Mexico,  only  3,  or  less  than  10  per  cent,  had  no  erosion  in  1923 ; 
4,  or  13  per  cent,  had  been  ruined  by  erosion,  31  per  cent  partly 
ruined,  and  of  the  remainder  28  per  cent  had  noticeable  erosion 
started.  It  is  estimated  that  about  100,000  acres  of  agricultural  land 
in  these  two  States  have  been  lost  through  erosion,  nearly  one-fourth 
as  much  as  has  been  reclaimed  by  United  States  reclamation  projects 
in  the  two  States.^ 

In  Utah,  Eeynolds  (£0)  reported  that  previous  to  1888  there  was 
no  record  of  serious  floods  from  the  Manti  National  Forest  area. 
It  was  originally  well  protected  by  an  abundant  ground  cover  of 
shrubs  and  passes,  whicn  delayed  the  run-off  and  prevented  erosion. 
Heavy  grazing  by  horses,  cattle,  and  sheep,  however,  resulted  in  the 
ahnost  complete  destruction  of  this  cover.  Since  1888  floods  of 
great  violence  and  destructiveness  have  been  common,  and  it  is  esti- 
mated that  up  to  1910  they  caused  a  loss  of  approximately  $225,000. 
This  writer  urges  a  restoration  of  the  natural  cover  of  shrubs  and 
grasses  and  pomts  out  that  the  closing  of  the  upper  part  of  Manti 
umyon  to  grazing  in  1903  made  it  less  subject  to  flooos. 

Sumdreds  of  thousands  of  dollars  are  required  yearly  to  repair 
and  reconstruct  roads,  trails,  bridges,  and  other  puolic  and  private 
works  destroyed  by  flood  waters  in  valley  lands  in  practically  all 
parts  of  the  West. 

Furthermore  much  of  the  water  which  is  so  necessary  for  periodic 
irrigation  and  which  should  come  gradually  from  underground 
sources  is  taken  off  in  the  flash  floods,  leaving  irrigated  farms  to 
suffer  from  an  inadequate  water  supply  during  the  latter  part  of 
the  irrigating  period. 

SILTING  OF  RESERVOIRS 

One  of  the  worst  features  of  floods  is  the  enormous  quantity  of 
silt  carried  from  the  slopes  and  rich  valley  bottoms  along  with 
rocks,  bowlders,  and  other  debris  out  on  to  valley  farm  lands  (pi. 
15,  A)  or  into  irrigation  and  other  reservoirs.  Talbot  {£4)  reports 
an  average  deposit  of  1  foot  annually  in  30  southwestern  reservoirs 
used  for  livestock  watering,  making  the  average  life  for  the  reservoirs 
less  than  15  years.  Such  a  loss  demands  most  urgent  consideration 
of  the  silt  problem.  He  recommends,  in  addition  to  check  dams  and 
other  channel  obstructions,  the  restoration  of  depleted  vegetative 
covering  on  watersheds  and  the  maintenance  of  as  heavy  a  covering 
as  possible,  especially  in  the  channels  just  above  the  reservoirs. 

J.  W.  Taylor,  manager  of  the  Water  Users'  Association  of  the 
Elephant  Butte  project  of  New  Mexico,  states  that  18,000  acre- 
feet  of  silt,  equal  to  0.7  per  cent  of  its  capacity,  is  entering  the 
Elephant  Butte  Reservoir  annually.  While  this  may  appear  small, 
the  140  years  which  it  might  require  to  fill  the  reservoir  with  silt 
is  but  a  short  period  in  the  life  of  the  project.    Within  60  years  one- 
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third  of  the  capacity,  the  equivalent  of  a  year's  water  requirements, 
will  be  occupied  by  silt,  endangering  the  water  supply  for  irrigation 
over  a  period  of  several  dry  years  such  as  is  common  in  the  region. 
For  a  number  of  years  the  rainfall  on  the  watershed  of  the  Roose- 
velt Reservoir  has  been  below  normal.  In  1926  the  water  supply 
became  very  low.  If  the  part  of  the  reservoir  capacity  occupied 
by  silt  had  been  available  for  water,  the  shortage  would  not  have 
been  so  great.  During  the  dry  period  rains  washed  much  of  tic 
surface  soil  from  slopes  into  small  gullies  and  occasionally  as 
far  as  main  channels.  In  1927  torrential  rains  fell  rapidly  and, 
with  the  vegetation  depleted  by  drought  and  overgrazing,  caused 
terrific  cutting  of  slopes.  The  several  years*  soil  accumulations  in 
the  channels  were  carried  farther  down  the  main  stream  courses, 
usually  to  be  dropped  into  the  reservoir.  Plate  16,  B,  shows  strik- 
ingly the  enormous  Quantity  of  silt,  in  the  upper  parts  of  the  reser- 
voir basin,  being  washed  out  by  erosion  of  the  silt  oanks  and  carried 
down  nearer  the  dam.  On  experimental  plots  on  the  range  where 
the  vegetation  had  made  normal  growth  the  roots  bound  the  soil,  with 
the  result  that  soil  cutting  was  not  so  severe  and  much  water-carried 
soil  coming  into  the  plots  from  above  lodged  in  grass  or  brush. 

REDUCED  PRODUCTIVITY  OP  RANGE  LANDS 

In  the  midst  of  such  great  destruction  by  floods  and  silting;  to 
valley  farm  lands,  irrigation  and  other  reservoirs,  roads,  bribes, 
and  other  public  works,  the  excessive  damage  to  the  productivity  of 
the  range  lands  for  livestock  grazing  has  hardly  been  appreciated. 
In  their  original  condition  the  slopes  and  valleys,  except  in  those 
arid  parts  where  rainfall  was  very  light,  were  well  carpeted  with 
valuaole  grasses  and  a  small  percentage  of  other  herbaceous  and 
shrubby  plants.  The  decaying  vegetable  matter  had  built  up  the 
surface  soil  into  a  friable  condition  and  added  to  it  a  large  quantity 
of  rich  organic  matter.  The  mulch  of  decaying  vegetable  matter 
acted  as  a  sponge,  and  the  friable  humic  character  of  the  soil  allowed 
a  maximum  moisture  penetration.  The  result  was  that  the  forage 
plants  made  the  most  oi  the  rainfall  and  the  fertile  soil  and  product 
abundantly. 

When  erosion  removes  the  top  layer  of  soil  it  robs  the  plants.  If 
erosion  continues,  the  soil  may  become  incapable  of  produciDLg  the 
stand  it  once  supported.  The  experiments  at  the  Great  Basin  Ex- 
periment Station  (£1)  showed  that  noneroded  soil  was  much  ridier 
than  eroded  soil  in  lime,  phosphoric  acid,  and  total  nitrogen;  thtt 
the  water-holding  capacity  was  greater;  and  that  the  water  required 
by  representative  plants  to  procmce  a  jwund  of  dry  matter  was  less. 
A  great  many  more  leaves,  greater  stem  and  leaf  lengtli,  and  more  diy 
matter  are  produced  on  the  noneroded  than  on  the  eroded  soil,  even 
with  a  notably  smaller  supply  of  water.  The  conclusion  was  drawn 
that  erosion  is  detrimental  to  plant  growth  chiefly  because  it  brings 
about  two  conditions  of  soil  impoverishment:  (1)  Lack  of  adequate 
soil  moisture  for  full  plant  development  and  seed  production  ana  (2) 
lack  of  adequate  plant  nutrients  in  the  soil  for  good  growth.  Further- 
more, reestablishment  of  the  vegetative  cover  is  made  more  difficult 
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Because  of  lowered  moisture  content  from  soil  exposure  and  lowered 
water-holding  capacity  on  eroded  soil  supporting  a  thin  stand  of 
v^tation,  seed  germinates  poorly  and  many  of  the  seedlings  die. 

In  Montana  W.  G.  McGinnies  found  that  the  blue  bunch  grass — 
sedge — weed  type,  the  optimum  herbaceous  vegetation,  normally- 
covers  60  to  80  per  cent  of  the  soil  surface  and  that  but  2  acres  of  this 
cover  are  required  to  furnish  a  cow  a  month's  feed.  When  the  stand 
is  thinned  and  the  humus  is  washed  out  of  the  soil  by  erosion  the 
valuable  grasses  give  way  and  finally  disappear,  and  plants  of  low 
value  increase.  Eventually,  as  the  soil  is  depleted,  rabbit  brush — 
yellow  brush — weed  type,  will  take  possession.  This  type  usually 
covers  but  20  to  40  per  cent  of  the  soil,  and  approximately  11  acres  of 
it  are  required  to  furnish  a  cow  a  month's  feed. 

Numerous  stockmen  have  remarked  that  the  ranges  of  the  West 
do  not  and  will  not  carry  as  many  animals  as  they  once  grazed. 
William  Bailey,  former  tax  commissioner  of  Utah,  has  stated  that 
the  "West  Desert"  of  Utah  will  not  support  a  tenth  of  what  it  once 
did  The  reduced  productivity  of  the  ranges  has  increased  the  in- 
stability  of  the  range  livestock  industry  and  made  profitable  produc- 
tion more  difficult.  Unless  the  numlier  of  livestock  is  reduced  to 
conform  to  the  smaller  feed  supply,  the  inevitable  outcome  is  inade- 
quate range  feed,  excessive  death  losses  (particularly  in  drought 
periods) ,  rewer  calves  and  lambs,  and  decreased  meat  production.  If 
the  number  is  reduced,  the  per  head  investment  in  land  and  improve^ 
ments  may  prove  to  be  excessive. 

WHAT  NEEDS  TO  BE  DONE 
REESTABLISH  THE  VEGETATIVE  COVER 

This  enormous  wastage  must  be  stopped.  The  problem  is  to  deter- 
mine and  apply  ways  and  means  of  checking  the  present  extensive 
erosion,  restoring  the  watersheds,  preventing  abnormal  erosion,  and 
obtaining  permanent  economic  use  of  range  land  in  the  West.  ( PI.  16. ) 

Of  first  importance  is  the  effort  to  reestablish  and  conserve  the 
optimum  vegetative  cover.  Plants  not  only  lessen  the  force  of  rain- 
fall but  intercept  part  of  it.  Vegetation  improves  soil  structure, 
allowing  greater  moisture  penetration ;  it  increases  the  water-holding 
capacity  of  the  soil  by  increasing  organic  matter ;  it  breaks  the  effect 
of  wind ;  it  binds  the  soil  and  lessens  sheet  erosion ;  it  obstructs  run- 
off and  reduces  the  velocity  of  flow  and  the  carrying  power  of  the 
water;  and  by  catching  soil  particles  it  tends  to  lorm  miniature 
terraces  on  slopes  and  dams  and  fills  in  small  gullies.  The  more 
complete  the  plant  cover,  the  more  adequate  is  the  protection  against 
erosion. 

If  erosdon  is  checked  on  a  depleted  area  the  vegetation  present  will 
gradually  spread,  slowly  increasing  the  vegetable  matter  and  plant 
roods  in  the  soil.  Short-lived  species  will  be  replaced  bv  perennials 
and  better  soil-binding  plants  and,  as  the  fertility  of  tne  soil  is 
further  improved,  the  more  permanent  type  of  perennial  forage 
plants  will  become  established. 

The  value  of  this  in  controlling  erosion  is  indicated  by  the  experi- 
ments on  high  mountain  watersheds  at  the  Great  Basin  Experiment 
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Station  in  Utah.  After  herbaceous  vegetation  had  improved  until 
it  covered  40  per  cent  of  the  soil  surface,  the  run-oflf  from  summer 
rains  was  55  per  cent  less,  and  sediment  eroded  56  per  cent  less  than 
when  the  vegetation  covered  but  16  per  cent  of  the  surface.  Run-off 
and  erosion  from  melting  snow  appeared  to  be  affected  much  less  by 
the  change  in  herbaceous  vegetation.  Though  approximately  95  per 
cent  of  the  annual  run-off  was  from  melting  snow,  it  carried  only  12 
per  cent  of  the  sediment  removed ;  the  5  per  cent  of  run-off  from  sum- 
mer rains  carried  88  per  cent  of  the  sediment  eroded  annually.  Thus, 
under  the  conditions  prevailing  in  the  experiment,  the  greatest  need 
is  for  vegetation  on  the  range  to  prevent  the  great  erosion  damage 
from  summer  rains. 

Sometimes  the  range  improvement  is  extremely  slow,  but  every 
bit  of  progress  helps  not  only  in  reducing  erosion  but  in  increasing 
the  grazing  value  of  the  land.  At  the  1927  field  day  of  the  Great 
Basin  Experiment  Station  it  was  shown  that  on  an  area  on  which 
the  vegetation  had  been  all  but  destroyed  in  1903,  the  soil  was  so 
badlv  eroded  and  depleted  that  it  had  not  yet  built  up  to  where  it 
would  support  a  stand  of  valuable  forage  species.  Elven  so  there 
had  been  a  notable  increase  in  carrying  capacity.  In  1927,  7.4  acres 
were  required  to  support  a  cow  rfor  a  month.  On  another  area  on 
which  the  stand  of  vegetation  had  been  badly  depleted  but  on  whidi 
the  soil  was  not  so  wasted,  and  adjoining  a  hillside  where  grass 
plants  still  remained  under  the  protection  of  brush  so  that  seed  was 
available,  a  rather  dense  cover  of  valuable  plants  had  become  rees- 
tablished by  1927,  and  only  2.4  acres  were  required  to  support  a 
cow  a  month.  Tne  greater  part  of  this  improvement  has  come  in 
the  last  five  years.  The  rate  of  improvement  depends  largely  on 
the  quantity  of  plants  on  the  range  which  reseed  or  otherwise  re- 
vegetate  readily  and  on  the  methods  of  range  management  applied 
to  aid  recovery.  In  the  Southwest  rather  badly  depleted  ran^  can, 
with  proper  grazing,  be  reestablished,  with  three  or  four  tunes  as 
much  forage  as  they  are  now  supporting,  in  about  five  years. 

The  value  of  trees,  shrubs,  and  grass  for  bank  protection  tdong 
small  stream  courses  should  be  better  appreciated,  so  that  efforto 
will  be  made  to  protect  them  or  to  reestablish  the  stand  if  it  has  be«i 
destroyed. 

REGULATE  GRAZING 

Stockmen  are  recognizing  that  conservative  grazing  keeps  their 
animals  in  a  good,  thrifty  condition  throughout  the  year,  increases 
the  number  of  young  produced,  reduces  death  losses,  ana  increases 
the  weight  and  finish  of  salable  animals,  thus  aflfording  top  prices 
and  profitable  production.  Conservative  grazing  implies  placing  no 
more  livestock  on  the  range  than  the  feed  will  support,  and  allowing 
the  palatable  plants  to  get  enough  of  a  start  in  the  spring  so  that 
grazing  will  not  impair  their  vigor.  It  also  implies  removing  the 
livestock  in  the  fall  before  the  soil  becomes  so  wet  that  trampling 
would  injure  it,  unless  the  range  and  soil  are  of  a  character  that 
allows  yearlong  use.  A  certain  reserve  of  feed  as  an  insurance 
against  the  ever-recurring  drought  is  essential  to  assure  sustained 
livestock  production  and  watershed  protection.  Also,  distribution 
ot  iivestock  over  the  range  so  as  to  obtain  as  even  a  use  as  practicable 
witnout  undue  concentration  or  trampling  is  important. 
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There  are  areas  on  which  erosion  injury  is  now  occurring  that 
could  be  ^eatly  improved  if  grazed  by  a  different  class  oi  live- 
stock. This  is  true  of  certain  rough  mountain  ranges  where  attempts 
to  get  full  utilization  of  the  feed  on  the  range  as  a  whole  by  cattle 
grazing  is  causing  undue  concentration  in  valleys  and  consequent 
erosion  damage.  Sheep  would  use  the  slopes  to  better  advantage 
and  could  be  more  easuy  held  off  the  damaged  valley  areas.  Cer- 
tain brush  areas  could  be  grazed  more  profitably  by  Angora  goats 
than  by  the  cattle  and  sheep  now  grazing  there,  bringing  about 
improvement  in  the  watershed  and  erosion  conditions.  Likewise, 
on  some  areas  a  change  from  sheep  to  cattle  would  prove  desirable. 
Deferred  grazing  or  deferred  ana  rotation  grazing,  which  provides 
for  reserving  grazmg  from  part  or  all  of  areas  of  range  land  until 
after  seed  maturity,  although  now  widely  applied,  deserves  more 
extensive  use  throughout  the  West.  Other  similar  improved  sys- 
I  terns  adapted  to  specific  soil  and  forage  types  need  to  be  devised  or 
I  further  developed  so  as  to  improve  range  lands  without  loss  of  use 
of  the  range  forage.  Experiments  at  the  Great  Basin  station  and 
on  the  Jornada  and  Santa  Kita  Range  Beserves  in  the  Southwest 
indicate  that,  except  where  the  vegetative  stand  has  been  practically 
eliminated  and  the  exposed  soil  is  seriously  eroded,  the  native  cover 
can  ordinarily  be  restored  under  properly  regulated  livestock  graz- 
ing almost  as  well  and  as  quickly  as  under  total  protection  from 
grazing.  Furthermore,  the  range  can  more  easily  be  maintained 
at  its  best  with  grazing  than  without. 

Some  form  of  con&ol  of  the  unappropriated  public  domain  is 
essential  if  it  is  to  be  restored.  Most  stockmen  will  agree  that  it 
should  probably  take  the  form  of  Federal  regulation. 

PROTECT  THE  COVER  AGAINST  FIRE 

In  recent  years  there  has  been  a  great  awakening  of  the  public  to 
the  need  for  fire  prevention  and  quick  suppression,  especially  in 
timber  and  brush  lands.  Most  Western  States  have  stringent  laws 
regarding  carelessness  with  fire,  but,  as  brought  out  above,  336,000 
acres  of  brush  and  grassland  are  burned  yearly  in  California  alone. 
The  possible  erosion  danger  should  be  carefully  considered  before 
fire  is  set  with  a  view  to  improving  the  range.  Under  regulation, 
excessive  gazing  is  sometimes  practiced  as  a  fire-prevention  measure ; 
but  this  m  turn  causes  erosion,  reduced  feed  values,  and  usually 
uneconomic  livestock  production.  With  depleted  vegetative  stands 
•  the  fire  danger  is  not  great,  but  as  the  vegetation  on  range  lands  is 
improved  for  watershed  protection  it  will  oe  necessary  to  give  more 
attention  to  fire  protection. 

AID  EROSION  CONTROL  BY  ARTIFICIAL  MEANS 

Artificial  reseeding  of  range  lands  to  known  cultivated  forage 
plants  has  not  proved  practicable  except  on  areas  with  unusually 
favorable  soil  and  moisture  conditions.  Tests  are  being  made,  how- 
ever, of  a  number  of  species  that  show  some  promise.  These  tests 
deserve  considerable  expansion.  In  the  meantime,  management  of 
the  native  vegetation  so  that  it  may  serve  to  best  advantage  will  be 
the  main  means  of  revegetating  depleted  areas.    Of  course,  on  im- 
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portant  watersheds  where  the  value  of  the  stand  is  not  alone  deter- 
mined by  its  grazing  value  it  may  pay  to  seed  for  erosion  control 

Sampson  and  Weyl  (SI)  found  terracing  and  planting  of  steep, 
barren,  eroded,  high-mountain  hillsides  to  native  plants  possible  but 
costly.  They  urge  such  methods  on  areas  that  have  eroded  to  such  a 
point  that  natural  revegetation  is  extremely  slow  and  the  vegetation 
present  noneffective  in  binding  the  soil  and  in  preventing  erratic 
run-off. 

Engineering  works  for  the  control  of  erosion  have  been  used  ex- 
tensively in  the  mountain  regions  of  Europe.  Large  dams  for  hold- 
ing back  flood  crests  or  even  for  the  catching  of  excessive  silt  have 
been  established  in  a  few  places  in  the  West.  Check  damis,  small 
structures  of  rocks,  logs,  brush,  or  other  materials,  have  also  been 
constructed  in  the  smsdler  stream  channels,  largely  for  the  purpose 
of  reducing  the  velocity  of  the  water  and  thereby  its  carrying  and 
cutting  power.  Such  works  are  usually  costly  and  unless  they  are 
supplemented  with  the  maintenance  of  the  highest  type  of  vegeta- 
tion the  land  is  capable  of  supporting  are  apt  to  prove  ineffective. 
As  the  importance  of  erosion  control  is  recognized,  however,  engi- 
neering works,  especially  check  dams,  will  doubtless  come  into 
greater  use. 

CONCLUSION 

With  erosion  losses  on  western  grazing  lands  so  great,  corrective 
action  must  be  taken  soon  if  far  greater  damage  and  more  difficult 
control  are  to  be  obviated.  Owners  of  range  land  should  consider 
the  use  of  their  land  not  alone  for  immediate  gain,  but  still  more  in 
the  light  of  the  future  productivity  of  the  range,  the  protection  of 
water  supply,  and  stream-flow  regulation.  Overgrazing  should  be 
stopped  at  once ;  control  or  regulation  of  the  badly  abused  unappro- 

Eriated  and  unreserved  public  domain  should  not  be  longer  delayed 
y  the  Federal  Government.  Arroyo  cutting  must  be  checked  by 
engineering  works  and  the  establishment  of  vegetation  in  the  bed 
and  on  the  sides  of  the  arroyos.  Range  landowners,  irrigationiste, 
and  the  State  and  Federal  Governments  should  band  together  to  use 
every  available  means  for  checking  erosion,  floods^  and  inadequate 
water  supply  at  their  source,  on  the  slopes,  in  gullies,  and  on  small 
drainages  of  the  watersheds.  T6e  Federal  Government  has  a  direct 
responsibility  since  Federal  lands  occupy  such  a  large  part  of  the 
West. 

The  main  obstacle  to  action  and  one  that  has  greatly  delayed 
remedial  measures  has  been  lack  of  information  as  to  the  seriousness 
of  the  situation  and  as  to  concrete  things  which  should  be  done  under 
specific  conditions.  Without  this  information  it  is  possible  to  work 
only  in  a  broad  way,  rather  than  to  attain  a  permanent  control  of 
erosion  on  range  lands  in  a  really  constructive  and  economical  man- 
ner. In  view  of  the  important  part  that  herbaceous  and  shrubbv 
vegetation  play  in  controlling  erosion  of  such  lands  it  is  essential 
that  research  determine  just  what  is  the  optimum  stand  of  vegjetation 
that  can  be  made  to  grow  on  the  widely  varying  soil  types  and  under 
the  extreme  climatic  conditions  of  the  West  and  the  influence  of  this 
vegetation  on  water  supply.    It  is  equally  important  to  know  more 
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I  concretely  just  what  grazing  use  can  be  allowed  under  each  of  the 
main  range  and  watershed  conditions  to  assure  profitable  livestock 
^  production  and  a  maximum  of  protection  to  the  soil.  Along  these 
''  lines  research  is  already  doing  its  best  to  help  the  stockman  and  range 
landowner,  but  hardly  more  than  a  start  has  as  yet  been  made.  Faced 
with  so  big  a  problem,  research  needs  the  most  earnest  encouragement 
and  support. 
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Mississippi  River 

By  Lewis  F.  Thomas,  Ph.D. 

Attociate  Ph)fes8or  of  Geography,  Washington  Uniyenity,  St.  Louis,  lifiaouri 


ARE  great  floods  becoming  more 
Jl\  frequent  in  the  Lower  Mississippi 
River?  Li  terms  of  volumes  of  water 
involved,  the  answer  is  no,  since  the 
fundamental  physical  causes  of  these 
floods  are  substantially  unchanging. 
In  terms  of  dollars  in  losses,  the  answer 
is  yes,  since  the  economic  development 
of  the  areas  affected  is  progressively 
becoming  more  valuable.  The  great- 
ness of  a  flood  may  be  expressed  in 
various  ways,  (1)  by  the  size  of  the 
areas  inundated,  (2)  by  the  value  of  the 
economic  losses  sustained,  (3)  by  the 
height  of  the  gage  readings,  and  (4)  by 
the  volume  of  the  waters  discharged. 
The  records  of  the  United  States 
bureaus  show  that  there  have  been 
notable  floods  in  the  years,  1815, 18^, 
1844,  1849,  1850,  1851,  1858,  1859, 
1862,  1805,  1867,  1874,  1882,  1884, 
1890,  1893,  1897,  1903,  1912,  1913, 
1916,  1922  and  1927.  Since  1871 
careful  and  detailed  flood  records  have 
been  kept  at  all  strategic  flood  points  in 
the  Mississippi  Basin.  Because  of  the 
data  available,  the  floods  subsequent 
to  1871  have  been  studied  individually 
and  collectively.  The  floods  prior  to 
1871  are  known  only  in  a  general  way 
through  the  compilation  of  data  from 
numerous  and  miscellaneous  sources. 
A  resume  of  the  general  conditions 
which  exist  in  the  Mississippi  Basin 
gives  the  setting  of  flood  causation. 

The  Mississippi  Riveb  Basin 

The  Mississippi  Basin  comprises 
some  1,250,900  square  miles  which  are 
apportioned  among  its  major  divisions 


as  follows:  Upper  Mississippi  River 
172,000  or  14  per  cent,  Missouri 
River  528,850  or  42  per  cent,  Ohio  Riv- 
er 203,900  or  16  per  cent,  Arkansas 
River  186,000  or  15  per  cent,  Red  Riv- 
er 90,000  or  7  per  cent,  and  Lower 
Mississippi  River  70,150  or  6  per  cent. 

The  Upper  Mississippi  River  is  about 
1200  miles  in  length.  It  has  as  its 
important  tributaries  the  Leach  Lake, 
Crow  Wing,  Minnesota,  St.  Croix, 
Chippewa,  Wisconsin,  Rock,  Illinois, 
Iowa,  and  Des  Moines  rivers.  The 
headwaters  of  the  rivers  which  rise  in 
northern  Wisconsin,  upper  Michigan, 
and  northern  Minnesota  wind  in  cir- 
cuitous courses  through  lakes,  swamps, 
and  bogs  in  the  timbered  morainic 
hiUs  of  sand  and  gravel.  These  fea- 
tures tend  to  check  rapid  run-off  and 
as  a  consequence  few  floods  arise  from 
this  region.  The  prairie  portions  of 
the  Upper  Mississippi  Basin  are  in 
southern  Wisconsin,  southern  Minne- 
sota, eastern  Iowa,  and  northern 
Illinois.  The  once  vast  tree  dotted 
grasslands  are  now  productive  with 
abundant  farm  crops,  and  numerous 
livestock. 

The  Missouri  River,  which  is  formed 
by  the  confluence  of  the  Jefferson, 
Madison,  and  Gallatin  rivers,  in  the 
southwestern  part  of  Montana,  flows 
2824  miles  in  a  southeasterly  direction 
to  join  the  Mississippi  River  a  few 
miles  above  St.  Louis,  Missouri.  Its 
principal  tributaries  are  the  Milk, 
Marias,  Sim,  Yellowstone,  Grand 
(South  Dakota),  Cheyenne,  White, 
Niobrara,  Platte,  Kansas,  Osage,  Grand 
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(Missouri),  and  Gasconade  rivers.  The 
few  of  the  rivers  which  rise  on  the 
eastern  slopes  of  the  Rocky  Mountains 
are  fed  from  springs,  lakes,  and  snow 
fields  of  that  region.  The  major  por- 
tion of  the  Missouri  Basin  lies  in  the 
semi-arid  Great  Plains.  Here  the 
streams  are  sluggish,  turbid,  full  of 
shoals  and  islands,  and  bordered  by 
easily  eroded  banks  of  sand  and  clay. 
On  the  flood  plains  fields  of  irrigated 
crops  have  replaced  the  sickly  fringe  of 
cottonwoods  and  willows  which  once 
lined  the  water  courses.  On  the  wide 
gently  undulating  interstream  areas 
ranching  prevails  with  some  dry  farm- 
ing. The  tributaries  of  the  lower 
Missouri  Basin  drain  the  western 
portion  of  the  Com  Belt,  or  the  north- 
em  slopes  of  the  Ozarks.  The  rivers 
of  the  Com  Belt  section  in  eastern 
Nebraska,  eastern  Kansas,  western 
Iowa,  and  northern  Missouri  have 
numerous  tributaries  which  have  carved 
the  uplands  into  belts  of  gently  rolling 
hills  or  flat-topped  ridges.  The  north- 
em  slopes  of  the  Ozarks  are  maturely 
dissected  hills  whose  steep  rocky  sides 
favor  swift  streams,  rapid  run-off  and 
sudden  floods.  The  basin  of  the  Gas- 
conade River  is  typical. 

The  length  of  the  Ohio  River  from 
Pittsburg,  Pennsylvania,  to  Cairo, 
Illinois,  is  965  miles.  The  headwaters, 
the  Allegheny  and  Monongahela  rivers, 
together  with  the  tributaries  Licking, 
Muskingum,  Little  Kanawha,  Great 
Kanawha,  Big  Sandy,  Kentucky,  Cum- 
berland, and  Tennessee  rivers  drain 
the  wooded  mgged,  rocky  hills  of  the 
Appalachian  Plateaus.  The  clearing 
of  some  of  the  forests  together  with  the 
steepness  and  completeness  of  surface 
drainage  provide  conditions  favorable 
for  sudden  rises  in  these  rivers  in 
periods  of  heavy  rains.  Other  impor- 
tant tributaries  to  the  Ohio  River  are 
the  Scioto,  Miami,  and  Wabash  rivers. 
These  rivers  in  western  Ohio,  Indiana, 


and  eastern  Illinois  (the  eastern  Com 
Belt)  are  similar  to  those  in  the  western 
Com  Belt. 

The  Arkansas  River  rises  in  central 
Colorado,  in  the  Rocky  Mountains. 
After  passing  through  the  Royal  Gorge, 
it  emerges  on  the  Great  Plains;  crosses 
eastern  Colorado,  southern  Kansas, 
northeastern  Oklahoma,  and  central 
Arkansas;  and  empties  into  the  Missis- 
sippi River  in  southeastern  Arkansas. 
In  its  1610  miles,  it  resembles  the 
Missouri  River  features.  Its  head- 
waters are  clear  on  a  bed  of  pebbles 
and  rock.  In  the  Great  Plains  section, 
the  Cimarron  and  Canadian  tributaries 
add  their  contribution  of  mud  and 
quick  sand  to  that  of  the  Arkansas. 
The  lower  Arkansas  flows  through  a 
region  rich  in  agriculture  of  the  planta- 
tion type  where  cotton  and  rice  pre- 
dominate. The  most  volume  is  added 
by  the  White  River  which  rises  in  the 
rugged  hills  of  the  Ozarks  and  Boston 
Mountains. 

The  Red  River  is  about  800  miles  in 
length  from  its  soiut^es  in  west  Texas  to 
the  Lower  Mississippi  in  Louisiana. 
Its  flow  through  much  of  its  course  b 
scanty  and  precarious,  since  it  is 
dependent  solely  upon  immediate  run 
off  from  rains.  In  its  lower  course  it 
fares  better  in  a  region  of  more  abun- 
dant and  regular  rainfall. 

The  Lower  Mississippi  River  extends 
from  the  mouth  of  the  Missouri  River 
to  the  passes  at  the  Gulf  of  Mexico. 
About  half  of  the  basin  is  alluvial  flood- 
plain  type  comprising  some  30,000 
square  miles.  These  plains  are  about 
600  miles  in  length,  but  the  river 
meanders  through  a  course  exceeding 
1100  miles.  The  surface  has  a  very 
low  gradient  which  combined  with  the 
oxbow  lakes,  sloughs,  and  bayous,  and 
with  the  timbered  sections  favors  veiy 
slow  run-off  of  precipitation.  Prior  to 
the  building  of  levees  and  the  organisa- 
tion of  drainage  districts  much  of  the 
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hasm  was  subject  to  inundations  and  as 
a  consequence  lay  idle.  Since  these 
projects  have  been  completed  large 
sections  are  cultivated  and  devoted  to 
cotton  growing.  It  is  this  basin  that 
su£Fers  most  from  floods  in  the  Missis- 
sippi River  system. 

Occurrence  of  Severe  Floods 

The  comparative  severity  of  floods  is 
usually  determined  by  levels  reached 
by  the  various  floods  on  the  same  gage. 
By  way  of  illustration,  the  gage  at  the 
mouth  of  White  River,  Arkansas,  may 
be  selected  as  typical  of  readings  along 
the  Lower  Mississippi  River.  The 
gage  is  located  S91.7  miles  below  Cairo, 
Dlinois,  and  has  its  zero  at  108.86  feet 
above  mean  Gulf  level.  The  highest 
annual  minimum  is  14.20  feet,  while 
the  majority  of  such  readings  are  below 
7.00  feet.  The  flood  stage  at  this  sta- 
tion is  48.00  feet.  The  years  when  floods 
attained  or  exceeded  this  mark  are: 


1862,  48.20 
1886,  48.20 
1893,  49.48 
1899,  48.49 
1906,  49.80 
1909,  49.95 

1918,  55.85 

1919,  49.38 


1882,  48.40;  1883,  48.00; 

1890,  50.40;  1892,  49.27; 

1897,  52.42;  1898,  51.05; 

1903,  53.70;  1904,  49.50; 

1907,  51.90;  1908,  49.50; 

1911,  48.33;  1912,  56.35; 

1916,  56.50;  1917,  51.57; 

1920,  53.10;  1922,  56.85; 
and  1927,  60.25.  It  is  quite  apparent 
that  there  is  a  tendency  toward  higher 
and  higher  readings  culminating  in  the 
record  breaking  flood  of  1927.  An 
examination  of  other  Lower  Missis- 
sippi River  stations  reveals  similar 
trends. 

Further  survey  of  the  flood  data 
shows  that  stations  on  the  major 
tributaries  have  their  record  maximum 
m  different  years,  and  that  even  on  the 
same  tributary  stations  may  have  had 
the  records  set  in  different  years.  On 
the  Upper  Mississippi  River,  these 
gages  recorded  their  maximum  as  in- 
dicated; St.  Paul,  Minnesota,  1881; 
Winona,  Minnesota,  1880;  Rock  Island, 


Illinois,  1892;  Burlington,  Iowa,  1851; 
Nashville,  Iowa,  1888;  Hannibal,  Mis- 
souri, 1903;  St.  Louis,  Missouri,  1844. 
On  the  Missouri  River,  the  record 
maximum  was  made  at  Kansas  City, 
Missouri,  in  1844,  and  at  St.  Charles, 
Missouri,  in  the  same  year.  On  the 
Ohio  River,  the  records  were  broken  at 
Pittsburg,  Pennsylvania,  1907;  at  Cin- 
cinnati, Ohio,  1884;  at  Louisville, 
Kentucky,  1884;  at  Evansville,  In- 
diana, 1844;  at  Paducah,  Kentucky, 
1913;  and  at  Cairo,  Illinois,  1927.  On 
the  Red  River  at  Shreveport,  Louisiana, 
and  on  the  Arkansas  River  at  Little 
Rock  records  were  set  in  1927. 

The  area  of  the  overflowed  land  has 
varied  during  the  various  great  floods 
due  to  the  holding,  extension  or  break- 
ing of  the  levees.  Before  1880  the 
Lower  Mississippi  River  had  practically 
free,  open,  and  unrestricted  channel 
conditions,  so  that  the  areas  flooded  by 
severe  floods  were  about  the  same  each 
time:  29,790  square  miles.  Beginning 
in  1880,  there  has  been  progressive  ex- 
tension, raising,  and  strengthening  of 
levees.  By  1916  the  river  was  practi- 
cally canalized  from  Cairo  to  the  Gulf. 
The  effects  of  this  levee  building  have 
been  more  pronoimced  than  the  figures 
indicate,  because  the  flood  marks  at 
stations  below  Cairo,  Illinois,  have  been 
changed  to  meet  the  new  conditions 
several  times  since  1896. 

Contemporaneous  with  the  building 
of  levees  has  occurred  a  general  shrink- 
age in  the  area  flooded  as  is  indicated: 
1897, 13,580;  1903, 6,820;  1912, 17,605; 
1922,  13,200;  and  in  1927  when  the 
levee  system  collapsed,  estimated  15,- 
000  to  18,000  square  miles.  The  losses 
may  be  classified-  as,  (1)  property 
losses  exclusive  of  crops,  (2)  crop  loss 
and  damage,  (3)  damage  to  farm 
lands,  and  (4)  losses  occasioned  through 
enforced  suspension  of  business.  The 
estimated  losses  for  1897  were  $15,- 
000,000  for  agricultural  damage.    In 
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1908  a  total  of  $40,000,000;  in  1912, 
$78,000,000;  in  1922,  $17,087,790;  and 
in  1927  about  $285,000,000  in  losses. 
Such  losses  even  though  they  be  rough 
estimates  cause  one  to  ask:  How  often 
must  these  losses  be  borne? 

Frequency  of  Severe  Floods 

Attempts  have  been  made  to  reduce 
the  question  of  flood  frequency  to  a 
mathematical  basb.  One  set  of  cal- 
culations has  been  prepared  for  the 
Lower  Mississippi  River.  Selecting 
New  Orleans  as  typical  it  is  illustrated 
by  the  number  of  ordinary  floods  per 
decade  from  1871  to  1922,  thus:  7,  10, 
9,  6,  7,  total  89.  The  frequency  for 
severe  floods  at  the  same  place  and 
period  is:  1, 1,  S,  S,  5,  total  13.  Vicks- 
burg,  Mississippi,  and  Memphis,  Ten- 
nessee, show  similar  series.  The  ex- 
pectancy or  average  interval  in  years 
between  ordinary  floods  has  been  com- 
puted as  1.88  at  New  Orleans,  1.80  at 
Vicksburg,  and  1.87  at  Memphis.  The 
similar  expectancy  for  severe  floods  at 
the  same  places  is  respectively,  4.00, 
8.06,  and  5 .20.  The  lack  of  correlation 
which  is  noticeable  between  the  ordinary 
and  severe  floods  is  due  to  the  fact  that 
ordinary  floods  may  be  and  frequently 
are  caused  by  high  waters  in  a  single 
tributary,  particularly  the  Ohio  River, 
while  severe  floods  are  usually  the  re- 
sult of  high  waters  in  two  or  more 
tributaries.  The  fact  that  the  tribu- 
taries do  not  have  high  waters  at  the 
same  time,  except  rarely,  was  shown  by 
the  data  above  for  the  years  breaking 
records. 

The  flood  frequencies  of  the  major 
tributaries  further  show  the  lack  of 
coincidence  of  high  waters.  This  is 
shown  for  ordinary  and  severe  floods 
(latter  marked  '*')  as  follows:  the  Ohio 
River  at  Cairo,  1.88  and  *2.08;  the 
Upper  Mississippi  River  at  St.  Louis, 
2.74  and  '*'10.40;  the  Arkansas  River  at 
Little  Rock,  1.41  and  *5.78;  and  the 


Red  River  at  Alexandria,  8.80  and 
'*'88.00.  Thus  it  is  evident  that  the 
chances  of  high  waters  occurring  at  the 
same  time  on  all  the  major  tributaries 
is  rare.  The  last  flood,  1927,  was  the 
nearest  approach.  Moreover  it  ap- 
pears that  there  is  a  dose  relation  be- 
tween the  floods  of  the  Ohio  and  the 
Lower  Mississippi  rivers. 

Causes  of  Floods 

Students  of  the  floods  assert  that  the 
Ohio  River  is  by  itself  capable  of 
producing  severe  floods  in  the  Lower 
Mississippi  River.  And  so  another  set 
of  calculations  has  been  made  to  de- 
termine the  frequency  of  floods  in  the 
Ohio  River.  It  appears  from  a  study 
which  correlates  precipitation  data  and 
flood  occurrence  data  in  this  basin  that 
there  is  no  evidence  of  increasing  fre- 
quency of  floods.  It  does  demonstrate 
that  there  is  a  cause  and  effect  reUtion 
between  the  precipitation  features  and 
floods.  Thus,  there  was  a  rainfall 
deficiency  in  the  Ohio  Basin  during  the 
decade  1870-1880  which  would  account 
for  the  lack  of  floods  of  any  noticeable 
size  in  that  period.  In  1881  to  1888 
there  was  a  large  excess  in  rainfall 
which  accounts  for  the  great  floods  of 
those  years,  culminating  in  the  record 
gage  reading  of  71.07  in  1884.  Then 
followed  a  period  of  deficiency  with  no 
floods.  In  1890  there  was  a  local  excess 
in  the  lower  Ohio  Basin  which  tallies 
with  the  flood  in  that  part  of  the  valley. 
Then  drought  followed,  and  no  floods 
resulted  until  1897;  then  a  couple  of 
years  of  heavy  rains  with  corresponding 
floods;  a  term  of  dry  years  to  1906,  then 
rains  and  floods  in  1907.  Similar 
studies  concerning  the  Upper  Missis- 
sippi River  and  lower  Missouri  River 
show  conclusively  that  precipitation 
conditions  are  competent  to  produce 
the  floods,  and  that  the  floods  are  as  ir- 
regular in  occurrence  as  precipitation 
conditions  are  fickle.    Hence  a  review 
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<rf  the  general  conditions  in  the  Mb- 
siflsippi  Basin  with  regard  to  precipi- 
tation will  aid  in  understanding  the 
factors  of  flood  frequency. 

Normally  there  is  scanty  precipita- 
tion over  the  western  and  northern 
portions  of  the  Mississippi  Basin  in 
January » Februaiy  and  March.  At  the 
same  time  rainy  conditions  prevail  over 
the  southern  Appalachians.  During 
April  and  May  precipitation  reaches  its 
greatest  amount  over  the  West.  In 
June  two  rainy  centers  appear:  one  in 
the  Lower  Mississippi,  and  the  other  in 
the  lower  Missouri  basins.  Li  July 
and  August,  rainfall  diminishes  in  the 
West  and  becomes  unifoim  over  the 
Lower  Mississippi  Valley.  September, 
October,  November  and  December  suc- 
cessively approach  winter  conditions 
with  light  precipitation  over  the  West, 
and  intense  heavy  downpours  over  the 
lower  valley  in  December.  The  char- 
acter of  the  ground,  whether  frozen  or 
water  soaked,  has  a  great  deal  to  do 
with  the  percentage  of  run-o£F  from 
these  precipitation  conditions. 

It  has  been  estimated  that  about 
twenty-seven  per  cent  of  the  precipita- 
tion in  the  Upper  Mississippi  Basin 
finds  its  way  to  die  rivers  and  amounts 
to  about  280,180,000,000  cubic  yards 
of  water.  The  early  summer  rains  and 
winter  scantiness  result  in  a  single  swell 
reaching  its  height  in  June  and  declin- 
ing to  August,  with  marked  low  water 
levels  to  late  January  when  the  swell 
begins  again. 

In  the  Missouri  Basin  about  fifteen 
per  cent  of  the  rainfall  reaches  the 
rivers  and  gives  a  normal  discharge  of 
about  181,280,000,000  cubic  yards  of 
water.  The  Missouri  minimum  occurs 
in  December  and  rises  to  a  minor  swell 
in  May  which  is  followed  by  a  major 
swell  in  June,  after  which  the  river  level 
falls  rapidly  to  a  December  minimum. 

The  Ohio  Basin  receives  the  most 
abundant  and  well  distributed  precipi- 


tation of  all  the  component  basins. 
This  with  its  thirty  per  cent  run-o£F 
totals  about  280,180,000,000  cubic 
yards  of  water  which  makes  it  rank 
first  in  volume  among  the  tributaries. 
The  Ohio  River  normally  because  of 
winter  rains  in  the  Appalachians,  has 
high  water  in  March.  Its  low  stages 
come  in  October. 

The  Mississippi  Biver  regimen  below 
Cairo  is  the  composite  of  the  combined 
swells  of  its  tributaries.  The  main 
swell  of  the  Ohio  River  reaches  Cairo 
about  the  middle  of  April,  having  risen 
rapidly.  The  ebbing  of  the  swell  is 
checked  by  the  rising  swells  from  the 
Upper  Mississippi  and  Missouri  rivers. 
Hence  the  swell  below  Cairo  consists  of 
one  long  sweeping  rise  for  six  months 
and  one  long  decline  of  similar  length. 
The  heavy  rains  over  the  Lower  Missis- 
sippi Basin  at  times  aggravate  the  nor- 
maUy  high  waters  into  flood  conditions. 

The  Arkansas  River  discharges  about 
fifteen  per  cent  of  its  precipitation 
amounting  to  about  74,070,000,000 
cubic  yards  of  water.  The  Arkansas 
River  is  low  in  August  and  high  in  May. 
Its  swell  normally  has  no  effect  upon 
the  regimen  of  the  Mississippi  River. 

The  Red  River  with  its  annual  dis- 
charge of  66,670,000,000  cubic  yards  of 
water,  representing  about  twenty-two 
per  cent  of  its  rainfall,  has  a  range 
similar  to  the  Arkansas  with  similar 
lack  of  normal  effects. 

It  may  be  noted  again  that  the  tim- 
ing of  these  various  swells  from  the 
major  tributaries,  considered  from  the 
standpoint  also  of  their  geographic 
location,  gives  a  rhythmical  succession 
of  increments  which  normally  results  in 
harmless  high  waters.  However,  nor- 
mal conditions  do  not  always  persist. 
In  every  case  the  floods  can  be  traced 
to  excess  discharges  from  some  one  or 
more  basins. 

The  actual  discharges  of  water  in  a 
few  of  the  great  floods  1882, 1908, 1912, 
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1918, 1015-16, 1920  and  1922  according 
to  calculation  each  exceeded  159,000,- 
000,000  cubic  yards.  For  example, 
the  flood  of  1882  was  made  up  as 
follows:  Ohio  River,  107,868;  Upper 
Mississippi  River,  80,698;  Lower  Mis- 
sissippi River,  68,005;  Missouri  River 
25,826;  and  Red  River  24,874  making  a 
grand  total  of  272,187  in  millions  of 
cubic  yards  of  water.  This  flood  which 
is  rated  as  an  exceptionally  severe  one  is 
typical  of  the  kind  produced  by  a  great 
discharge  from  the  Ohio  River  basin. 
The  flood  occurred  early  in  1882. 
During  the  months  of  January,  Feb- 
ruary and  March  when  the  above  dis- 
charges occurred,  there  was  an  excess 
precipitation  over  the  southern  half  of 
the  Ohio  Basin  and  Lower  Miss- 
issippi Basin,  and  over  the  lower  Ar- 
kansas and  Red  basins  ranging  from  8 
to  12  inches  excess. 

Li  1927  all  the  rivers  south  of  the 
Des  Moines  River  were  in  excess  dis- 
charge, with  excesses  ranging  from  six 
to  nine  inches  in  Iowa  to  twenty-three 
inches  in  the  middle  Arkansas  Valley. 
The  nearest  approach  to  such  condi- 
tions in  the  recorded  past  occurred  in 
1922  when  there  were  excesses  over  the 
lower  Ohio  and  Mississippi  basins  in 
February,  with  a  spreading  of  excess 
conditions  to  the  northward  over  the 
lower  Missouri  and  lower  Upper  Mis- 
sissippi basins  by  March.  The  total 
discharge  of  this  1922  flood  is  estimated 
at  265,146,000,000  cubic  yards  of 
water.  The  evenness  of  the  distribu- 
tion of  excess  is  shown  as  follows:  Ohio 


River,  81,115;  Upper  Mississippi, 
81,410;  Lower  Mississippi,  52,658; 
Missouri,  89,589;  Arkansas,  81,410; 
and  Red,  27,962  millions  of  cubic  yards 
of  water. 

The  flood  discharges  for  the  other 
floods  listed  (in  millions  of  cubic  yards) 
are:  1882, 272,187;  1908, 200,786;  1912, 
289,774;  1918,  228,759;  1915-16, 
170,049;  1920,  159,196;  1922,  865,146. 
These  figures  give  some  notion  of  the 
immense  volumes  of  water  which  pass 
down  the  Mississippi  River  at  flood 
times.  As  a  measuring  stick,  the 
nonnal  river  flow  past  St.  Louis, 
Missouri,  is  estimated  at  225,000  cubic 
feet  per  second.  It  is  stated  by  ob- 
servers at  Little  Rock,  Arkansas,  that 
the  Arkansas  River  ran  at  818,000  cubic 
feet  per  second  during  the  1927  flood. 

Conclusions 

It  may  be  concluded: 

I.  That  the  basic  factors  of  severe 
floods  causation  are  uncontrollable. 

II.  That  the  frequency  of  severe 
flood  occurrence  is  a  function  of  precipi- 
tation and  varies  irregularly  as  the 
amount  and  distribution  of  precipita- 
tion varies. 

III.  That  the  engineering  problem  is 
to  regulate  the  flow  of  flood  waters  and 
prevent  the  inundation  of  valuable 
lands. 

IV.  Supplementary,  that  such  en- 
gineering works  should  be  designed  to 
conserve  the  features  of  the  rivas 
adapted  to  waterpower,  navigation, 
water  supply,  and  sanitation. 
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IX  THEN  Daniel  Boone  returned 
V  V  from  one  of  his  hunting  and  ex- 
ploring expeditions,  he  was  more  than 
usually  extravagant  in  his  praises  of  the 
area  he  had  just  visited — ^that  reached 
by  passing  westward  through  the 
famous  Cumberland  Gap.  Here  was  a 
land  described  as  rich  in  growth  of  all 
those  hardwoods  which  show  unusual 
fertility  in  the  soil.  The  region  he  had 
seen  was  a  part  of  the  now  well-known 
Blue  Grass  Region — a  basin  rich  in 
agricultural  development.  But  the 
Blue  Grass  Region,  although  one  of  the 
richest,  is  only  a  speck  in  that  larger 
area  of  high  fertility  and  gentle  topog- 
raphy which  reaches  from  the  Alle- 
ghanies  to  the  Rockies  and  is  for  the 
most  part  contained  in  the  Mississippi 
Valley. 

The  Great  Mississippi  River  and 
more  than  fifty  navigable  tributaries 
furnish  about  14,000  miles  of  water- 
ways and  border  or  traverse  twenty- 
seven  states  whose  combined  area  is 
1,935,952  square  miles  (65  per  cent  of 
U.  S.).  Of  these  twenty-seven  states, 
seventeen  are  entirely  or  very  largely 
within  the  Mississippi  Drainage  Sys- 
tem. The  importance  of  this  great 
inland  empire  is  unappreciated  by 
most,  only  partly  recognized  by  a  con- 
siderable number  and  fully  known  to 
but  few.  Here  is  one  of  the  best  farm- 
ing regions  of  the  world,  and  when  it 
was  opened  to  the  growth  of  the  cereals 
New  England  and  much  of  other 
Eastern  areas  went  'Mown  and  out." 
In  this  area  of  the  Mississippi  Valley  a 
little  over  half  of  the  people  of  the 
United  States  live.  Here  is  65  per 
cent  of  the  improved  land  of  the  nation. 


Here  is  produced  about  85  per  cent  of 
the  country's  crop  of  corn,  65  per  cent 
of  the  wheat,  78  per  cent  of  the  oats, 
and  almost  50  per  cent  of  the  cotton. 
Here  also  are  raised  about  65  per  cent 
of  the  horses,  60  per  cent  of  the  dairy 
cattle,  while  55  per  cent  of  the  beef 
cattle,  80  per  cent  of  the  hogs  and  45 
per  cent  of  the  sheep  of  the  nation  are 
made  ready  for  the  market.  Here  are 
obtained  about  75  per  cent  of  our  bitu- 
minous coal,  a  considerable  portion  of 
the  iron  ore,  over  50  per  cent  of  the  lead 
and  over  50  per  cent  of  the  zinc.  This 
area  is  also  growing  rapidly  in  manu- 
factures and  if  the  lake  cities  are  in- 
cluded now  produces  almost  50  per 
cent  of  the  country's  manufactured 
articles. 

Topographic  Features 

Most  of  this  great  area  which  is  so 
rich  in  resoiu'ces  is  without  striking 
topographic  features.  It  is  generally 
level  or  gently  rolling,  occasionally 
hilly,  but  never  mountainous.  Much 
of  it  appears  as  a  limitless  expanse  of 
grove-dotted,  gently  undulating  coun- 
try, here  and  there  trenched  by  rivers 
and  surmounted  by  low  hills;  or  it 
stretches  away  as  far  as  the  eye  can  see 
without  either  of  these  relief  features — 
a  grass-covered,  farm-dotted,  smoothly 
contoured  prairie.  North  of  the  Mis- 
souri and  Ohio  Rivers  it  is  glaciated. 
Morainic  belts  cross  it  in  looped  pat- 
tern, and  between  them  are  notably 
flat  till  plains.  In  that  portion  covered 
by  glacial  ice  in  the  last  (Wisconsin) 
glacial  invasion,  lakes,  ponds,  and  un- 
drained  hollows  in  great  numbers  are 
scattered  freely  about,  stream  courses 
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are  disorganized,  falls  and  rapids 
abound  and  alternate  with  swampy  de- 
pressions often  of  considerable  extent. 
Most  of  the  area,  however,  is  well 
drained  and  well  fitted  for  agriculture. 
This  is  shown  by  the  great  number  of 
evenly  spaced  comfortable  houses  and 
big  bams. 

From  north  to  south  almost  through 
the  center  of  this  area  flows  the  mi^ty 
Father  of  Waters.  This  great  stream, 
although  at  times  a  devastating  curse 
to  many  inhabitants  of  the  valley,  has 
been  of  great  importance  in  opening  up 
the  country  to  settlement  and  has 
borne  many  millions  of  tons  of  produce 
to  market. 

This  great  valley  and  its  river  system 
present  a  twofold  problem.  It  has 
low-water  difficulty  as  well  as  a  high- 
water  peril;  it  involves  keeping  navi- 
gable depths  in  the  channel  as  well  as 
keeping  navigation  o£F  the  riparian 
com  and  cotton  fields;  it  associates  in- 
timately the  interests  of  navigation  and 
conservation.  It  is,  then,  the  problem 
of  keeping  the  system  in  shape  to  carry 
river  commerce  and  of  controlling  its 
disastrous  floods. 

River  Commerce 

Although  the  lower  river  is  still  im- 
portant as  a  commercial  highway  its 
value  to  the  people  of  the  valley  was 
much  greater  in  the  past.  New  Or- 
leans was  established  in  1718,  but  for  a 
decade  before  this  the  river  had  been 
used  as  a  carrier  for  furs  and  for  lead 
from  the  easily  worked  mines  along  the 
river  in  Iowa  and  Wisconsin.  By  1740 
there  were  about  2000  farmers  along 
the  river  in  Illinois  whose  only  outlet 
for  their  produce  was  the  river.  It  is 
true  that  the  early  Western  settlers 
could  send  over  the  mountain  to  the 
Eastern  markets  the  valuable  articles 
of  little  bulk,  such  as  furs,  ginseng  or 
whiskey,  or  the  livestock  which  could 
be  driven  to  market.     For  carrying 


their  floiur,  pork,  tallow,  leather  and 
lumber  to  market  they  used  keel  boats 
and  barges. 

The  steamboat  made  its  appearance 
on  the  Ohio  River  in  1811  and  by  1817 
had  been  improved  so  that  it  could 
cope  with  the  currents  of  the  Missis- 
sippi and  other  interior  rivers.  With 
further  improvements,  the  steambott 
became  important  by  1822  and  river 
traffic  developed  rapidly  up  to  1846 
when  the  output  of  the  lead  mines 
began  to  decreiEise.  The  lead  was  be- 
ginning to  go  east  via  the  Great  Lakes 
and  Erie  Canal  because  the  cost  'was 
less.  The  river  boats  had  been  having 
great  difficulty  especially  at  the  rafnds 
at  Rock  Island  and  at  Keokuk,  whid 
at  low-water  stages  in  summer  and  fall 
were  almost  impassable  and  whidi 
often  necessitated  the  reloading  d 
cargoes  into  barges  of  light  draft  whidi 
were  towed  over  the  rapids  with  horses. 

From  1840  to  1855,  in  spite  of  the 
difficulties  of  the  rapids,  etc.,  the  boats 
reaped  a  rich  harvest  because  of  tiie 
large  numbers  of  settlers  going  into 
Iowa,  Wisconsin,  and  Minnesota. 

The  period  1858-1870  is  the  period 
of  railroad  competition,  at  first  helping 
river  commerce,  later  destroying  it. 

This  period  also  saw  the  deveIo]>- 
ment  of  a  new  tjrpe  of  carrier,  the  grain 
barge,  towed  by  steamboats.  These 
were  extensively  used  for  about  ten 
years,  but  about  1870  the  railroads  had 
penetrated  the  grain  growing  section, 
and  the  grain  barges  soon  became 
almost  useless. 

Fifty  years  ago  there  were  470 
steamboats  plying  regularly  on  the 
Mississippi.  At  the  present  time,  you 
would  have  a  hard  time  finding  forty* 
seven,  even  if  you  were  to  count  a  few 
government  snag  and  dredge  boats  to 
make  up  the  total.  In  the  spring  a 
few  big  coal  tows  descend  the  stepping 
stones  of  the  Ohio  from  Pittsburg  to 
Cairo,  and  then  on  down  the  main 
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river  to  the  gulf.  Near  Vicksburg, 
Memphis  and  Baton  Rouge,  a  few 
steamboats  come  and  go  on  local  routes 
over  the  waters.  Now  and  then  a  lone 
towboat  shoving  a  barge  ahead  of  it 
distm'bs  the  desolation  of  the  Missouri 
(once  the  only  artery  to  the  West),  and 
.occasionally  dwellers  near  the  banks  of 
the  Arkansas  or  Red  Rivers  hear  the 
whistle  of  a  laboring  stem  wheeler  as 
she  paints  their  blue  skies  with  a  black 
smoke.  River  commerce  of  the  pres* 
ent  time  is  of  relatively  slight  impor- 
tance and  along  much  of  the  river  is 
lai^ly  confined  to  excursion  steamers 
and  sand  barges.  In  fact,  the  channel 
is  such  that  after  August  1,  a  boat  of 
m  feet  draft  has  great  difficulty  getting 
up  to  St.  Louis  on  the  lower  river  and  a 
boat  drawing  but  four  feet  of  water  can 
only  with  great  difficulty  get  to  St.  Paul. 

Reasons  for  Decline  of  River 
Transportation 

Two  generations  ago  the  Mississippi 
and  its  main  tributaries  were  alive  with 
water  traffic.  Now  there  is  almost 
none.  What  are  the  reasons  for  this 
decline?  There  are  several.  The  Civil 
War  blockade  of  the  lower  river  by 
the  Confederacy,  temporarily  stopped 
down  river  traffic  and  helped  the  rail- 
roads in  their  lead  over  the  river  boats, 
a  lead  which  was  not  reversed  after  the 
war  because  most  of  the  trade  in  this 
section  naturally  moves  east  and  west, 
not  north  and  south,  and  when  once 
started  in  its  natural  direction,  if  even 
by  a  temporary  cause,  is  not  easily 
changed.  At  the  close  of  the  Civil 
War,  cheap  slave  labor  to  man  the 
boats  and  load  and  unload  them  dis- 
appeared. Discriminatory  rates  by 
the  railroads  were  also  a  factor,  but  the 
outstanding  cause  for  the  decline  of  the 
river  traffic  is  that  the  steamboats 
oould  not  compete  with  the  new  carrier, 
the  nulroad,  not  only  in  freight  costs 
but  also  in  several  other  ways.    River 


traffic  is  limited  to  a  certain  natural 
route.  Railroads  can  be  built  any- 
where. There  is  no  closed  season  for 
railroads  and  their  traffic  is  regular 
throughout  the  year,  while  the  farmer 
who  attempted  to  ship  by  boat  could 
not  tell  when  to  have  his  stock  or 
produce  at  the  river  bank  and  the 
yards  and  storage  facilities  at  the  land- 
ings were  either  not  there  at  all  or  very 
unsatisfactory.  Another  factor  which 
was  important  in  causing  trade  to  leave 
the  boats  and  go  to  the  railroads  was 
the  variability  of  the  boat  freight  rates. 
In  one  case  the  rate  during  high  water 
was  25  cents  per  100  pounds  and  the 
low  water  rate  was  $2.50  for  the  same 
distance. 

Also,  the  difficulties  of  maintaining 
a  channel  are  great.  There  were 
recently  48  sand  bars  below  Cairo,  each 
with  an  average  length  of  about  800 
feet.  At  low  river  stages  these  come 
up  to  within  four  or  five  feet  of  the 
surface.  On  the  tops  of  them  lie  dead 
trees,  anchored  by  their  matted,  up- 
torn  roots.  These  are  the  bars  and 
the  snags,  which  obstruct  navigation 
at  low  water.  Because  of  them,  big 
fleets  of  government  snag  boats  and 
dredges  are  maintained.  There  are 
18  high  bridges  and  25  drawbridges 
between  St.  Paul  and  the  mouth  of 
the  Missouri  River,  which  also  hinder 
navigation.  From  New  Orleans  110 
miles  down  to  the  Eads  Jettie  at  South 
Pass,  the  river  is  100  feet  deep,  and  for 
300  miles  up  river  from  New  Orleans 
there  is  sufficient  depth  for  navigation 
at  low  water,  but  the  remaining  600  miles 
to  St.  Louis  requires  constant  dredging 
to  maintain  even  an  eight-foot  channel 
such  as  has  been  done  for  several  years. 
The  180  miles  from  Cairo  up  to  St. 
Louis  is  one  of  the  worst  sections  of  all. 

Description  of  the  Mississippi 

We  have  briefly  discussed  the  use 
of  the  river,  let  us  now  see  what  it  is 
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like.  The  source  of  the  Upper  Missis- 
sippi is  in  north  central  Minnesota  in  a 
region  which  is  sprinkled  with  a  multi- 
tude of  small  lakes,  and  is  close  to  a 
slight  swell  of  land  which  separates  it 
from  the  waters  of  the  Hudson  Bay. 
These  lakes  lie  in  a  wilderness  of  ever- 
green woods  and  tamarack  marshes,  of 
low-lying  hills  and  ridges  left  by  the 
northward  retreating  glacier.  From 
a  physiographic  point  of  view,  the 
river  flows  through  a  valley  represent- 
ing three  types  of  formation.  From 
its  source  to  Minneapolis,  the  river 
flows  through  a  shallow  or  "'young" 
valley.  Leaving  the  small  Lake  Her- 
nando de  Soto  through  an  almost 
indiscernible  outlet,  its  waters  flow 
through  alternate  lakes  and  marshes 
and  over  many  rapids  and  falls 
until  it  plunges  over  St.  Anthony 
into  the  gorge  below.  In  this  course 
of  the  river,  many  artificial  dams 
have  been  built,  thus  adding  to 
the  storage  capacity  of  the  natural 
reservoirs. 

Below  Minneapolis  is  found  the 
second  part,  which  extends  down  the 
river  888  miles  of  its  course  to  Cairo, 
niinois.  For  this  part  of  its  length, 
the  river  flows  in  a  gorge  varying  from 
one  to  six  and  a  half  miles  in  width  and 
with  bluffs  rising  from  100  to  650  feet 
above  the  river.  These  bluffs  are  not 
continuous  like  the  Palisades  of  the 
Hudson  or  like  the  Niagara  River 
Gorge,  but  stretch  along  the  river  on 
either  side  "like  lines  of  giant  senti- 
nels." This  is  the  part  of  the  river 
noted  for  its  beauty  —  "majestic  bluffs 
that  overlook  the  river,  along  through 
this  region,  charm  one  with  the  grace 
and  variety  of  their  forms,  and  the 
soft  beauty  of  their  adornment.  The 
steep,  verdant  slope,  whose  base  is  at 
the  water's  edge,  is  topped  by  a  lofty 
rampart  of  broken  turreted  rocks, 
which  are  exquisitely  rich  and  mellow 
in  color  —  mainly    dark  browns  and 


dull  greens,  but  splashed  with  other 
tints."  1 

Below  Cairo,  the  valley  is  a  level 
flood  plain  50-100  miles  wide,  with 
much  of  this  area  below  water  level  of 
the  river  at  high  stages.  Beginning 
as  it  does  but  1500  feet  above  sea 
level,  in  the  ^55  miles  of  descent  to 
the  Gulf,  the  river  can  average  a  fall 
of  less  than  six  inches  per  mile.  It 
makes  more  than  half  of  this  descent 
in  the  600  miles  from  its  source 
to  St.  Paul,  and  for  the  rest  of  its 
journey  (1950  miles)  it  falls  only  three 
or  four  inches  per  mile.  With  a  low 
gradient  goes  a  low  average  velocity; 
nevertheless,  the  Mississippi  River 
carries  down  and  empties  into  the 
Gulf  of  Mexico  every  year  about  400 
millions  of  tons  of  mud.  To  transport 
this  mud  by  rail  would  require  500 
trains  of  50  cars  each  hauling  50  tons 
per  car,  working  every  day  in  the  year. 
Thirty-one  per  cent  of  the  water  of  the 
Lower  Mississippi  is  contributed  by 
the  Ohio  River,  19  per  cent  by  the 
Upper  Mississippi  and  only  14  per  cent 
by  the  Missouri,  but  with  the  14  per 
cent  of  water  of  the  latter,  comes  60 
per  cent  of  this  silt.  The  Mississippi 
River,  a  few  miles  above  St.  Louis  at 
the  mouth  of  the  Missouri  River,  is 
one  and  one  half  miles  wide,  but  from 
this  junction  to  the  mouth  of  the  Ohio, 
it  narrows  to  about  three-quarters  of 
a  mile  in  width.  This  great  tributary 
seems  to  diminish  the  width  of  the 
main  stream,  but  as  perceptibly  m- 
creases  its  depth  and  volume  and 
alters  its  character. 

Difficulties  of  Dockino  and 
Navigation 

The  Mississippi  River,  then,  is  veiy 
different  from  one  of  the  type  repre- 
sented by  the  Delaware  or  Hudson. 
Instead  of  tides  of  from  five  to  eight 

^ Twain,  Mark.  "Life  on  the  Mifl«UB|ipi.*' 
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feet  which  do  not  seriously  interfere 
with  docking  or   navigation,  on  the 
Mississippi  River  we  have  stages  vary- 
ing through  a  range  of  54  feet  between 
high  and  low  water  at  Cairo,  Illinois, 
and  almost  as  much  at  many  other 
cities.    At  a  point  about  a  mile  below 
this   city   in   the    extreme    southern 
point  of  Illinois,  the  Ohio,  normally 
about  a  mile  wide,  and  the  Upper 
Mississippi,  half  a  mile  wide,  flow  to- 
gether.   The  river,  especially  from  this 
junction  down,    which   is    really  the 
trunk  line  portion  of  the  system,  is 
made  up  of  a  series  of  wide  curves,  and 
loops  which  are  called  oxbows.    When 
the  narrow  strip  of  land,  between  the 
upstream  and    downstream  sides,  of 
one  of  these  loops  is  washed  away,  the 
river  takes  a   short  cut  and   leaves 
a  crescent  shaped  lagoon  or  bayou. 
"  These  cut-offs  have  had  curious  effects : 
they  have  thrown  several  river  towns 
out  into  the  rural  districts,  and  built 
up  sand  bars  and  forest  in  front  of 
them.     The  town  of  Delta  used  to  be 
three  miles  below  Vicksburg;  a  recent 
cut-off  has  radically  changed  the  posi- 
tion and  Delta  is  now  two  miles  above 
Vicksburg."'    In  another  part  of  his 
book,  Mark  Twain  states  that,  "In 
the  space  of  one  hundred  and  seventy- 
six  years,  the  Lower  Mississippi  has 
shortened  itself  two  hundred  and  forty- 
two  miles."    Using  this  as  a  basis  of 

'Twain,   Mark,   "life  on  the  Mississippi." 
Harper  &  Bros. 


computation,  he  rather  facetiously 
writes:  ''Any  person  can  see  that 
seven  hundred  and  forty-two  years 
from  now  the  Lower  Mississippi  will 
be  only  a  mile  and  three-quarters  long, 
and  Cairo  and  New  Orleans  will  have 
joined  their  streets  together,  and  be 
plodding  comfortably  along  under  a 
single  mayor  and  a  mutual  board  of 
aldermen."  So  crooked  is  the  river's 
course  that,  although  the  channel  dis- 
tance from  Cairo  to  the  Gulf  is  1200 
miles,  the  air  line  distance  b  only  half 
as  far.  Instead  of  rock  as  is  found 
along  the  banks  of  a  river  like  the 
Delaware  or  Hudson  which  affords 
good  foundations  for  factories  and 
wharves,  the  Mississippi's  banks,  es- 
pecially along  the  lower  part  of  its 
course,  are  fine  sand,  silt  or  gravel, 
which  almost  dissolves  when  it  gets 
wet.  From  St.  Louis  to  Cairo,  bed 
rock  (within  the  gorge)  averages  50- 
150  feet  below  water  level,  while  below 
Cairo  it  is  much  deeper  down.  There 
are,  therefore,  almost  no  factory  sites 
on  the  water  front  on  the  Lower 
Mississippi  and  wharves  are  hard  to 
build  and  maintain.  The  discharge 
of  a  river  like  the  Delaware  or  Hudson 
remains  relatively  constant  through 
the  year,  whUe  that  of  the  Mississippi 
River  varies  from  about  70,000  cubic 
feet  per  second  at  low  water  to  2,300.000 
at  high  water  stages. 

We  must  keep  in  mind   that   the 
material  upon  which  the  river  is  flow- 
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ing  was  carried  there  by  itself  or  its 
tributaries.  Sediments  brought  by  the 
streams  from  the  higher  lands  were 
deposited  and  gradually  the  alluvial 
flood  plain  was  built  up.  The  coarsest 
and  heaviest  sediments  were  deposited 
first  along  the  borders  of  the  stream 
and  the  finer  material  was  carried  out 
and  deposited  farther  away.  Con- 
tinued deposition  of  this  type  following 
repeated  overflows  causes  the  land  to 
be  built  up  rapidly  near  the  streams 
and  slowly  in  the  inter-stream  areas  so 
that  the  surface  is  highest  near  the 
river  and  gradually  slopes  away  from 
it  (see  profile).  This  accounts  for 
much  of  the  poorly  drained  areas  away 
from  the  river  and  the  early  settlement 
along  the  slopes  and  natural  levees, 
while  the  back  areas  were  still  unoc- 
cupied. The  material  of  the  natural 
levees  being  unconsolidated  is  very 
easily  eroded. 

Danger  Caused  by  Changes  in 
THE  Channel 

On  every  one  of  the  many  turns  and 
bends  throughout  the  whole  1200 
miles,  the  river  is  constantly  under- 
mining and  wearing  away  the  outer 
bank  of  the  channel  in  much  the  same 
way  as  the  outer  rail  of  a  curve  on  a 
railroad  is  worn  rapidly  and  must  soon 
be  replaced.  The  fine-grained,  loose 
character  of  the  soil,  greatly  facilitates 
the  undermining  action,  especially 
during  the  irresistible  rush  of  flood 
waters. 

This  habit  of  eating  away  its  banks 
is  perhaps  the  worst  thing  which  can 
be  charged  against  the  Lower  Missis- 
sippi, and  presents  one  of  the  most 
serious  problems  in  the  whole  question 
of  control.  Needless  to  say,  the  un- 
ceasing changing  of  the  course  is 
vitally  important  to  the  plantation 
owner,  who  sees  his  fertile  land  steadily 
vanishing,  often  at  the  rate  of  400  or 
more  feet  a  year  along  his  entire  water 


front.  It  is  still  more  important  to  the 
towns  and  shipping  points  located 
along  the  river.  New  Orleans  is  the 
only  big  city  located  directly  on  the 
river  flat,  and,  fortunately  for  the  city, 
it  is  at  a  place  where  the  river's  course 
is  now  comparatively  straight.  Other 
cities,  like  Memphis,  Vicksburg  and 
Natchez,  are  located  on  the  high  bluffs 
where  the  river  swings  dose  against 
the  eastern  side  of  its  valley.  These 
latter  towns  have  secured  immunity 
from  floods,  but  even  simple  changes 
in  the  channel  would  deprive  them 
completely  of  their  water  fronts  and 
strike  fatal  blows  at  their  prosperity. 

Even  the  present  extent  of  the  river 
traffic  demands  that  there  shall  be  more  or 
less  villages  directly  along  the  river  and 
steamboat  landings  at  various  points,  but 
every  one  of  these  places  enjoys  only  a 
temporary  existence.  Since  the  river  cur- 
rent hugs  dose  along  the  outer  side  of  every 
curve  in  its  course,  it  follows  that  the  deep- 
est water,  and  hence,  the  main  diannd, 
also  lies  near  the  outer  bank.  The  natural 
result  is  that  all  steamboat  landings  and  all 
important  shipping  points  must  be  located 
on  the  outer  banks  of  curves,  as  is  found  to 
be  the  case  all  along  the  river.  Hie 
difficulty  which  lies  therein  is  obvious 
enough,  for  with  rapid  undermining  of  the 
outer  bank  of  all  bends,  the  river  is  always 
tending  to  destroy  the  water  front  of  eveiy 
place  so  situated.  The  history  of  the 
landings  bdow  Cairo  shows  that  practical- 
ly every  one  of  them  has  been  driven  back 
before  the  advancing  river  at  the  rate  of 
100  to  150  feet  per  year  for  the  last  quarter 
of  a  century.* 

Much  money  and  time  have  been 
spent  on  attempts  to  keep  the  river 
navigable.  Trees  and  snags  are  re- 
moved; loose,  slipping  banks  are 
protected  by  revetments  of  willow, 
boards  or  other  material;  and  wing 
dams  are  built  in  order  to  narrow  the 


•Tower,    W.    S.,    "The 
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gn^hical  Society,  Vol.  6,  1906,  p.  87. 
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channel  and  cause  greater  depth  in  the 
Ohio  and  Upper  Mississippi.  These 
have  proven  only  partially  successful. 
There  are  many  who  believe  that  the 
Mississippi  River  will  again  become  a 
great  highway  of  commerce  and  argue 
for  a  14-foot  channel  from  Chicago  via 
the  Illinois  River  and  the  great  river 
to  the  Gulf.  A  barge  line  was  started 
in  the  summer  of  1927  on  the  Missis- 
sippi above  St.  Louis.  It  will  be  some 
time  before  we  can  predict  success  or 
failure  for  this  and  other  traffic  pro- 
grams planned  to  renew  transportation 
on  the  river  and  its  tributaries. 

Flood  Control 

The  second  great  problem  of  vital 
interest  to  those  living  on  the  flood 
plains  of  the  Mississippi  and  its 
tributaries  is  that  of  flood  control. 
The  great  flood  of  1927  — the  most 
distinctive  of  all  —  was  one  of  some 
fifteen  very  serious  floods  that  have 
occurred  in  about  50  years.  Fernando 
de  Soto's  party  found  the  river  at 
flood,  and  many  seasons  of  high  water 
have  been  known  since,  notably  those 
of  1785  and  1844.  Although  the 
people  who  live  in  the  valley  of  the 


Mississippi  have  many  valuable  re- 
sources, they  also  have  a  continental 
climate,  usually  changeable,  but  some- 
times very  erratic.  Untimely  rains, 
combined  with  melting  snows  or  a 
long  period  of  wet  weather,  followed 
by  heavy  rains  over  much  of  the  valley, 
cause  high  water  in  the  flood  plain  areas. 
It  should  be  emphasized  that  the 
area  affected  by  floods  is  only  a  small 
part  of  the  Mississippi  VaUey  (shown 
by  accompanying  map).  It  is  advo- 
cated by  many  that  parts  of  the  area  so 
often  submerged  and  so  sparsely  pop- 
ulated should  be  abandoned  and  all 
efforts  be  combined  on  attempts  to 
protect  the  more  populous  and  pros- 
perous areas.  If  loss  of  life  can  be 
prevented,  this  would  seem  logical,  for 
there  is.  no  more  reason  to  ask  the 
Government  to  protect  an  area  subject 
to  overflow  and  whose  owner  takes  a 
chance  than  to  ask  that  same  Govern- 
ment to  protect  from  drought  or  frost. 
However,  the  Mississippi  is  the  great 
drainage  artery  of  the  Mississippi 
Valley  and  as  such  must  ever  be  d 
great  interest  to  the  inhabitants  of 
most  of  the  area  between  the  Alleghany 
and  Rocky  Mountains. 


The  Improvement  of  Our  Mid- West  Waterways 


By  Hon.  Herbert  Hoover* 

Secretary  of  Commerce 


IN  the  past  three  years  I  have  ad- 
dressed many  in  support  of  further 
development  of  our  inland  waterways. 
In  fact  the  Secretary  of  Commerce  is 
enjoined  by  the  organic  act  creating 
that  office  to  foster  and  promote  the 
development  of  transportation.  It  is 
a  subject  that  can  interest  only  the 
serious-minded,  for  any  contribution  to 
pubhc  thought  must  be  by  economic 
reasoning,  not  by  oratory. 

I  am  concerned  with  this  improve- 
ment because  it  will  contribute  to  the 
wealth  and  economic  progress  of  every 
section  of  the  Union.  It  will  con- 
tribute to  the  imity  of  the  nation.  It 
is  of  concern  to  every  one  of  our  mil- 
lions of  farms  and  homes.  The  Mis- 
sissippi Valley  Association,  represent- 
ing all  parts  of  the  Mid- West,  has  been 
long  devoted  to  the  promotion  of  flood 
control  and  inland  waterways;  it  has  a 
record  of  great  accomplishment.  But 
the  work  is  far  from  complete,  and  that 
work  and  mine  requires  that  we  should 
formulate  and  support  plans  not  only 
for  tomorrow  but  with  vision  of  the 
distant  future,  for  the  day  is  here  when 
we  must  look  to  the  welfare  of  not 
alone  115,000,000  Americans  of  our 
generation,  but  we  have  a  responsi- 
bility toward  the  150,000,000  Ameri- 
cans who  will  be  living  in  our  children's 
time. 

Mississippi  Flood  Control 

The  most  important  event  in  our 
national  life  during  the  past  year  has 

^An  address  before  the  MiMiwippi  Valley 
Attociatioii,  St.  Louis,  Missouri,  Monday  eve- 
mng,  November  14,  1927. 
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been  one  which  bears  directly  upon  the 
development  and  control  of  our  great 
rivers — ^that  is,  the  Mississippi  Flood. 
Sad  and  heartrending  as  it  has  been 
in  its  human  aspects,  severe  and  dis- 
couraging as  have  been  the  economic 
losses,  it  at  least  serves  to  bring  home 
to  the  American  people  the  increasing 
dangers  to  a  growing  population  which 
lurk  in  our  great  streams  if  they  be  not 
adequately  controUed. 

I  had  the  honor  to  be  chosen  by 
President  Coolidge  to  organize  and 
direct  the  relief  activities  which  were 
supported  so  generously  by  our  Grov- 
emment  and  the  people  at  large 
through  the  Red  Cross.  No  man 
could  occupy  that  responsibility  and 
have  witnessed  its  scenes  without  being 
deeply  moved  to  the  human  necessity 
of  immediate  and  final  prevention  of  its 
ever  recurring  again. 

I  have  little  need  to  dweU  upon  the 
causes  of  the  great  flood  and  its  de- 
struction. But  there  is  an  aspect  of 
the  flood  that  has  perhaps  not  been 
sufficiently  emphasized.  The  destruc- 
tivity  of  this  flood  was  partly  due  to  the 
rapidly  increasing  settlement  of  the 
flood  area.  This  increase  will  con- 
tinue, and  such  dangers  to  our  country 
will  increase  as  years  go  on  unless  we 
establish  adequate  controls.  The  great 
delta  of  the  Mississippi  River,  which  in 
reality  extends  from  Cairo  to  the  Gulf, 
has  been  for  untold  centuries  the  spill- 
way for  our  interior  rivers.  They 
spread  their  annual  floods  over  these 
richest  of  alluvial  lands  for  a  thousand 
miles  long  and  from  20  to  150  miles 
wide.  With  the  pressure  of  popula- 
tion, our  people  have,  more  especially 
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in  the  past  quarter  of  a  century,  in- 
vaded the  flood  region.  With  courage 
and  resolution  they  have  overcome  the 
swamp  and  forest,  they  have  converted 
it  into  homes  and  productive  farms. 
And  in  so  doing,  they  have  of  necessity 
crowded  out  the  annual  floods  with 
peace  until  finally  they  have  forced  the 
river  in  flood  time  to  confine  itself  to  its 
own  channel. 

I  need  not  recoimt  to  you  that,  with 
the  unprecedented  volume  of  water  of 
this  year,  these  barriers  crumpled  up 
and  the  river  spread  itself  again  over 
its  old  flood  area.  Some  750,000  of  our 
people  were  compelled  to  flee  their 
homes  in  jeopardy  of  their  lives.  Dam- 
age to  their  farms  and  villages  amounted 
to  hundreds  of  millions. 

Such  a  flood  25  years  ago  would  have 
wrought  far  less  destruction  simply  be- 
cause there  were  fewer  people  and  less 
property  in  its  track.  If  we  look  into 
the  future  but  a  quarter  of  a  century, 
we  can  envisage  even  far  greater  dan- 
gers than  those  past.  We  may  not 
have  so  great  a  flood  again  for  many 
years  to  come.  But  the  richness  of 
these  soils  and  the  pressure  of  our  grow- 
ing people  will  some  day  see  5  or  10 
million  of  them  settled  under  these 
levees.  No  one  can  contemplate  these 
millions  of  our  fellow  citizens  living  in 
such  jeopardy  without  adequate  and 
final  protection. 

I  believe  the  whole  of  the  United 
States  is  unanimous  in  that  we  must 
undertake  such  engineering  works  as 
will  give  security — ^not  only  now  but 
for  the  future.  Our  people  have  ar- 
rived at  this  conclusion  because  of  their 
warm  sympathy  for  the  welfare  of  their 
fellow  citizens.  But,  viewed  from  the 
more  narrow  point  of  view,  the  de- 
struction of  property  is  the  loss  of  the 
entire  nation — ^it  is  not  solely  the  loss 
of  the  individual  sufferers.  The  loss  of 
several  millions  of  acres  of  crops  in  this 
flood  deprived  the  American  people  of 


just  that  much  goods  which  they  might 
have  otherwise  consumed  or  exported, 
and  again  every  worker  and  eveiy 
farmer  in  our  country  to  some  degree 
was  a  loser  through  the  decreased  buy- 
ing power  of  flood  sufferers  themselves. 
Every  investor  in  railways  and  indus- 
try of  the  South  lost  something. 

Our  able  engineering  staff  under  the 
leadership  of  General  Jadwin  will  in  a 
few  weeks  have  consummated  their 
plans  by  which  these  floods  can  be 
controUed.  And  it  devolves  upon  my 
colleague.  Secretary  Davis,  to  present 
them  to  Congress  as  the  basis  for  legis- 
lation. 

I  am  confident  of  the  outcome  that 
we  shall  as  a  nation  within  the  next 
few  months  have  taken  such  action  as 
will  not  only  give  assurance  of  safety  to 
the  whole  of  our  fellow  citizens  in  the 
flood  territory,  but  that  will  give  such 
security  as  will  guarantee  the  continued 
development  of  this  great  region. 

Inland  Waterways 

But,  in  our  necessity  to  remake  and 
energetically  construct  such  flood  con- 
trol works  as  will  guarantee  protection 
against  these  calamities,  we  must  not 
be  diverted  from  our  march  to  the  im- 
provement of  our  inland  waterways. 
That  is  as  important  to  the  suffering 
flood  states  as  it  is  to  our  people  else- 
where. Indeed,  we  have  made  great 
progress  in  the  past  year  in  this  great 
improvement  of  our  national  estate, 
both  in  actual  construction  and  in  ad- 
vancement of  public  support. 

It  is  perhaps  unnecessary  to  recount 
that  every  great  national  development 
in  transportation  must  pass  through 
many  stages.  There  must  be  a  situa- 
tion to  be  remedied,  there  must  be 
compelling  cause  for  action;  there  must 
be  a  determination  of  the  remedies  that 
are  available;  there  must  be  a  definite 
plan  conceived;  the  works  must  be  con- 
structed; and  finally  they  must  be  used. 
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The  Situation  to  Remedy 

The  urgency  of  the  situation  to  be 
remedied*  to  a  hirge  degree,  grows  from 
the  economic  shifts  due  to  the  war 
which  have  brought  a  new  setting  to  all 
our  mid-Continent.  The  necessarily 
large  advance  in  our  railroad  rates  as  a 
result  of  higher  wages  and  cost  of  mate- 
rials since  the  war  serves  to  set  a  row 
of  toUgates  around  the  Middle  West. 
There  is  thus  a  charge,  new  with  the 
war,  against  all  goods  coining  into  the 
Mid-West  and  all  goods  going  out.  It 
IS  not  as  if  all  parts  of  the  country  and 
all  parts  of  the  world  had  been  placed 
under  a  similar  tax,  for  that  is  not  the 


You  will  find  that  ocean  rates  have 
returned  to  a  prewar  basis — and  thus 
the  folks  of  seaboard  countries  do  not 
pay  these  additional  tolls  to  and  from 
market,  and  therefore  they  have  today 
a  greatly  increased  competitive  advan- 
tage over  their  fellows  in  the  interior. 
This,  together  with  the  completion  of 
the  Panama  Canal,  the  full  effect  of 
which  was  not  evident  until  after  the 
war,  all  combine  to  distort  the  eco- 
nomic setting  of  this  whole  Mid- West. 

IkCd- West  agriculture  and  Mid- West 
industry  have  been  placed  in  a  new 
relationship  to  different  parts  of  our 
country  and  to  the  world  markets  as 
a  whole.  If  we  would  restore  these 
former  relationships,  we  must  find 
fundamentally  cheaper  transportation 
for  our  grain  and  bulk  commodities 
whidi  we  export  and  the  raw  materials 
whidi  we  import  into  the  Mid-West. 

I  can  possdbly  make  this  problem  of 
eoonomic  shifts  more  dear  by  example: 
a  great  part  of  the  agriculture  which 
competes  with  our  farmers  lies  to  a 
oonsiderable  degree  in  Argentina,  Aus- 
tralia* Eastern  Europe  and  India. 
Those  agricultural  areas  are  all  nearer 
to  seaboard  and  their  ocean  rates  to  the 
common  markets  remain  the  same  as 


prewar,  while  our  rail  rates  to  seaboard 
on  wheat,  for  instance,  have  increased 
about  8  to  18  cents  per  bushel.  There- 
fore foreign  farmers  reach  European 
markets  at  a  less  cost  in  proportion  to 
prewar  than  can  our  Mid- West  Ameri- 
can farmer.  In  actual  figures,  the 
competing  farmers  from  the  Argentine, 
for  instance,  have  felt  an  increase  in 
rates  of  only  2  cents  per  bushel. 

I  believe  there  is  general  agreement 
that  the  cost  of  transportation  is  a  de- 
duction from  the  price  the  farmer  re- 
ceives at  the  world's  markets — ^and 
besides  that  the  price  at  which  he 
realizes  his  surplus  in  foreign  and  sea- 
board markets  makes  the  price  of  his 
whole  product  at  home,  so  that  the 
effect  of  increased  transportation  rates 
to  these  markets  is  far  greater  than  the 
bare  amount  as  appUed  to  exports  only. 
It  is  an  enormous  sum  when  applied  to 
our  crops  and  is  one  of  the  contributing 
causes  of  the  farmer's  postwar  difiS- 
culties.  It  is  not  all  the  farm  problem, 
but  it  is  a  substantial  part. 

While  the  Panama  Canal  has  carried 
great  benefits  to  our  people,  we  cannot 
ignore  the  fact  that  it  has  also  con- 
tributed to  distort  the  competitive 
relationships  of  the  Mid- West  and  our 
seaboard  business  and  industry.  It 
has  drawn  the  East  and  West  seaboards 
much  closer  together  by  greatly  de- 
creasing transportation  costs  and  there- 
fore tends  to  draw  an  area  of  Pacific's 
business  formerly  enjoyed  by  the  Mid- 
West  toward  the  Atlantic  States.  We 
can  roughly  visualize  the  combined 
effect  of  the  canal  and  higher  rail  rates 
if  we  set  up  a  new  measuring  unit  in  the 
shape  of  the  number  of  cents  which  it 
takes  to  carry  a  ton  of  staple  goods  at 
present  rates.  Using  that  measuring 
rod  and  taking  the  cheapest  routes,  we 
find  that  before  the  war  New  York  was 
1904  cents  away  from  San  Francisco, 
while  now  it  is  only  1680  cents  away. 
But  a  given  Mid- West  point,  which 
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was  12600  cents  away  from  the  Pacific 
Coast  before  the  war,  is  today  SI  14 
cents  away.  In  effect  this  Mid- West 
point  has  moved  514  cents  away  from 
the  Pacific  Coast  while  New  York  has 
moved  224  cents  closer  to  the  Pacific 
Coast.  A  similar  calculation  will  show 
that  in  the  same  period  this  Mid- West 
point  has  moved  694  cents  away  from 
the  markets  of  the  Atlantic  seaboard 
and  South  America. 

All  this  causes  certain  types  of  Mid- 
West  business  to  migrate  to  seaboard. 
It  steadily  tends  to  establish  manu- 
facture nearer  to  seaboard  and  farther 
from  the  heart  of  agriculture,  to  the 
mutual  disadvantage  of  both.  It  like- 
wise has  a  tendency  to  limit  the  area  of 
Mid-West  wholesale  distribution.  In- 
dividual merchants  and  manufacturers 
in  the  interior  can  give  you  many  in- 
stances of  it  all. 

From  all  this  serious  shift  in  eco- 
nomic currents  in  its  effect  on  agricul- 
ture and  upon  business  we  surely  have 
something  worthy  of  our  best  effort  in 
remedy.  And  remedy  lies  as  I  have 
said  in  finding  cheaper  transportation 
in  bulk  products  of  agriculture  and  in 
raw  materials. 

The  Remedy 

With  the  higher  cost  of  labor  and 
materials,  we  cannot  expect  any  con- 
sequential reduction  in  our  railroad 
rates  without  ruin  to  that  vital  circulat- 
ing system.  Our  railways  have  reached 
the  highest  efficiency  in  their  history, 
and  we  must  maintain  them  in  that 
condition.  We  cannot  dose  the  Pan- 
ama Canal.  Nor  can  we  raise  Atlantic 
Ocean  and  other  sea  rates,  because  the 
standards  of  living  in  the  rest  of  the 
world,  unlike  our  own,  have  not  in- 
creased over  prewar,  and  therefore  the 
cost  of  operating  foreign  overseas 
shipping  is  not  far  from  a  prewar  basis. 

In  any  examination  of  our  country 
for  remedy,  we  have  naturally  turned 


to  a  consideration  of  the  magnificent 
natural  waterways  which  Providence 
has  blessed  us  with.  It  is  therefore  our 
conception  that  we  should  deepen  our 
rivers  to  p>ermit  modem  barge  trans- 
portation, deep>en  the  outlet  to  the 
Great  Lakes  to  p>ermit  ocean-going 
shipping,  and  to  connect  them  all  to- 
gether into  a  definite  transportation 
system. 

The  Plan 

Your  Association  has  for  long  years 
steadily  fostered  and  forwarded  the 
development  of  inland  waterways. 
But  the  national  mind  perhaps,  until  in 
the  past  two  or  three  years,  has  con- 
ceived waterways  development  as  local 
projects  of  some  immediate  near  by  im- 
provement, instead  of  in  the  wide 
vision  of  a  comprehensive  system  of 
12,000  miles  of  connected  inland  water 
transportation  reaching  from  the  Gulf 
to  the  Northern  frontiers  and  from  the 
Lakes  to  the  Atlantic  Ocean. 

The  plan  can  be  simply  stated: 

It  is  to  deep>en  the  9000  miles  of  the 
Mississippi  and  its  tributaries  to  mini- 
mum depths  of  6  to  9  feet  so  as  to  per- 
mit modem  barge  service — ^that  is,  the 
Mississippi  system. 

The  construction  of  the  St.  Lawrence 
shipway  from  the  Lakes  to  the  Atlantic 
thus  opening  every  lake  port  to  the 
vessels  of  the  world  over  3000  miles  of 
deep  waterways — ^the  Great  Lakes 
system. 

There  are  other  important  waterway 
improvements  of  less  size  which  bear 
directly  and  indirectly  upon  the  Jfid- 
West.  The  stabilization  of  lake  levels 
and  deep>ening  of  the  channels  so  as  to 
permit  full  ship  loading  within  the 
Lakes,  the  intracoastal  waterways  and 
the  continuous  development  of  our 
harbors  are  all  works  which  must  0O 
forward  some  time  but  are  not  our  pa^ 
ticular  subject  tonight. 

During  the  last  year  we  have  made 
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great  steps  in  progress  of  these  plans 
and  in  the  consummation  of  some  of 
them.  Congress  has  authorized  the  re- 
maining unfinished  links  in  the  Mis- 
sissippi system.  It  has  increased  ap- 
propriations available  to  $20,000,000 
per  year  for  their  execution.  If  these 
appropriations  continue  we  should  see 
the  improved  Upper  Ohio  linked  with 
the  Lower  Mississippi  in  another  two 
years.  W^e  should  see  the  Missouri 
steadily  deep>ened  to  Kansas  City  and 
as  far  above  as  traffic  warrants. 
Already  barge  navigation  has  begun 
upon  the  Upper  Mississippi  to  St.  Paul 
and  Minneapolis.  I  am  in  hopes  that 
in  not  more  than  five  years  we  shall  see 
Chicago  connected  to  the  Mississippi 
and  thereby  with  the  Gulf  by  a  nine- 
foot  channel.  By  these  works  and  the 
gradual  improvement  of  channels  up 
the  other  tributaries  as  traffic  warrants, 
we  shall  at  last  replace  a  series  of  dis- 
connected segments  of  river  improve- 
ments into  a  great  transportation 
system. 

Curiously  enough,  I  find  that  some 
of  the  press  in  outlying  parts  of  the 
country  still  have  the  lingering  notion 
that  we  are  trying  to  restore  the  ro- 
mantic steamboatin'  days  with  gay 
river  steamers  whistling  down  the 
reaches,  with  possible  Mark  Twains 
aboard.  I  am  not  adverse  to  romance 
when  it  can  be  had  without  cost  to  the 
taxpayers.  What  we  are  trying  to  do 
lacks  that  color,  but  carries  much  more 
freight.  What  we  want  is  to  deepen 
our  streams  so  that  they  become  un- 
failing channels  for  flocks  of  steel 
barges,  shepherded  by  puffing  tugs.  It 
lacks  splendor  and  the  glorious  adven- 
ture of  the  olden  days,  but  each  flock 
will  carry  at  a  single  trip  from  4000  to 
16,000  tons — ^more  than  say  fifty  old- 
fashioned  packet  boats  or  more  than 
five  modem  freight  trains.  It  is  no 
doubt  the  drab  toil  of  modern  com- 
merce, but  in  this  bulk  and  in  this 


mobility  of  units  which  can  be  sent  to 
different  destinations  do  we  realize 
modem  river  transportation  and  mod- 
em mass  handling  of  conmiodities  on 
our  inland  water. 

Two  years  ago  I  was  able  to  promise 
that  this  traffic  and  these  benefits 
would  flow  as  soon  as  we  had  connected 
up  the  segments  of  this  great  Missis- 
sippi system.  But  in  so  short  a  time 
as  two  years  the  demands  upon  even 
the  disconnected  segments  have  grown 
beyond  the  capacity  of  our  equipment 
and  already  we  begin  to  see  a  complete 
confirmation  of  our  assurances.  Last 
year  over  10,000,000  tons  of  commodi- 
ties moved  on  the  Lower  Mississippi 
and  nearly  20,000,000  tons  upon  the 
Ohio.  The  present  gap  in  the  connec- 
tion of  these  great  segments  is  just  as  if 
a  stretch  of  narrow  gauge  line  were  in- 
troduced into  the  New  York  Central 
main  line. 

Recent  delegations  of  shippers  to 
Washington  showed  that  there  are  hun- 
dreds of  thousands  of  tons  more  unable 
to  move  because  of  insufficient  equip- 
ment on  the  rivei^-;find  we  must  bear  in 
mind  that  we  have  not  yet  felt  the 
effect  of  the  fully  developed  system  for 
such  great  centers  as  Kansas  City,  Chi- 
cago, Pittsburgh,  Cincinnati,  and  Louis- 
viUe  and  their  hinterlands  are  not  yet 
connected  either  with  each  other  or 
with  St.  Louis,  Memphis  and  New 
Orleans. 

This  should  settle  once  and  for  all  the 
contention  of  our  critics  that  there  was 
no  demand  in  goods  to  be  moved  upon 
the  rivers. 

A  component  part  of  oiu*  inland  sys- 
tem is  the  Great  Lakes.  In  them  we 
have  the  mightiest  inland  waterway 
given  to  any  continent.  They  bore 
last  year  over  115,000,000  tons  of 
traffic. 

But  the  full  influence  of  the  Great 
Lakes  system  in  remedy  to  the  eco- 
nomic difficulties  of  the  Mid- West  is 
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dependent  on  the  deepening  of  the 
channel  of  the  St.  Lawrence  River  to 
permit  deep-sea  shipping  from  the 
Great  Lakes  into  every  port  of  the 
world.  The  oonsmnmation  of  such  an 
undertaking  would  represent  the  final 
step  in  150  years  of  battle  for  the  re- 
moval of  barriers  in  this  great  water- 
way to  the  Mid- West.  It  would  give 
an  effective  outlet  for  eighteen  of  our 
states  to  the  North  Atlantic. 

The  Joint  Board  of  Engineers  have 
submitted  to  their  two  governments 
their  report  upon  this  work.  Their 
conclusions  were  that  this  route  is  the 
most  beneficial  and  efficient  one,  by 
large  margins  the  cheapest  to  build  and 
operate.  Li  accord  with  the  compel- 
ling interpretation  of  the  facts,  our 
American  Conmiission,  of  which  I  have 
the  honor  to  be  chairman,  has  recom- 
mended that  its  construction  be  under- 
taken. 

Some  months  ago  we  requested  the 
Canadian  Government  to  enter  these 
negotiations.  However  intricate  the 
questions  may  be  which  are  involved  in 
these  international  relations,  I  am  con- 
fident that  they  can  be  solved  upon  the 
ample  foundations  of  broad  mutual 
interest  and  good-will  which  have  sig- 
nalled our  two  nations  since  our  birth. 
We  have  for  a  century  codperated  with 
each  other  in  constant  improvement  of 
this  great  highway.  It  has  been  part 
of  our  joint  endeavor  in  the  develop- 
ment of  the  new  civilissation  on  this 
Continent.  This  final  step  is  a  task 
worthy  of  the  strength  and  purpose  of 
the  two  sister  coimtries  who  have  in 
two  centuries  already  overcome  count- 
less obstacles  in  implanting  the  most 
helpful  civilization  of  history. 

The  Opposition  to  Waterway  De- 
velopment 

You  will  find  three  main  schools  of 
opponents  of  the  vigorous  development 
of    our    water    transportation — ^first, 


those  who  doubt  that  it  will  yield  the 
economic  benefits  which  we  assert;  sec- 
ond, those  who  feel  that  it  imf^es 
undue  burdens  upon  our  taxpayers; 
and,  third,  those  who  fear  that  these 
developments  might  injure  our  mag- 
nificent railway  system. 

The  question  is  whether  anyone  of  aU 
of  these  projects  are  justified.  We  are 
no  longer  on  theoretical  grounds  when 
we  assert  that  Mid-West  transporta- 
tion of  bulk  materials  will  be  cheap- 
ened by  these  means.  We  have  the 
actual  beginning  of  experience.  Dur- 
ing the  past  year  we  have  seen  the 
Government  barge  line  operating  suc- 
cessfully upon  the  St.  Louis-New  Or- 
leans segment  with  a  rate  down  river  on 
wheat  about  8  cents  a  bushel  less  than 
by  rail,  and  a  rate  up  river  on  imported 
commodities  of  as  much  as  10  cents  per 
hundred  pounds  less  than  by  rail.  Dur- 
ing the  past  few  months  we  have  seen 
the  barge  line  extended  to  St.  Paul  and 
Minneapolis,  12  cents  per  bushel  lower 
by  water  than  by  rail,  and  we  have  seen 
the  up  river  rates  on  coffee  and  sugar  16 
cents  per  hundred  pounds  less  than  by 
rail. 

Wliile  we  can  point  to  these  benefits, 
we  shall  not  come  into  full  realization  of 
these  services  even  on  the  Lower  or 
Upper  Mississippi  until  we  have  com- 
pleted the  other  segments  of  the  system. 
It  is  only  then  that  we  shall  have 
diversified  our  traffic,  established  re- 
serves of  equipment,  felt  the  benefits  of 
private  enterprise,  which  will  ^ve  us 
the  full  values  of  cheaper  transporta- 
tion costs. 

I  believe  that  the  statement  often 
made  that,  by  the  modernization  of  the 
Mississippi  and  the  Great  Lakes  sys- 
tems of  waterways,  we  shaU  decrease  the 
freight  on  grain  to  the  world  markets 
by  10  cents  a  bushel  is  not  far  wrong. 
And  by  so  doing,  we  should  increase 
the  price  of  all  grain  to  the  fanner 
by  10  cents  per  bushel,  and  this  10 
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oents  is  the  profit  end  of  the  price.  One 
sin^^e  year  of  such  increase  to  our  Mid- 
West  farmers  would  more  than  equal 
the  entire  capital  outlay  which  we  pro- 
pose. I  doubt  if  since  the  days  when 
we  transformed  transportation  from 
the  wagon  to  the  railroad  have  we  seen 
80  positive  an  opportunity  to  assist  the 
prosperity  of  our  people. 

As  to  those  who  complain  of  the 
capital  cost  upon  our  taxpayers,  it  may 
be  recalled  that  no  great  engineering 
projects  can  be  consummated  in  a  year. 
The  completion  of  these  projects  are 
spread  over  from  two  to  ten  years>  even 
if  they  were  all  authorized  tomorrow. 
I  dare  say  the  whole  of  our  water  trans- 
portation projects  I  have  mentioned 
oould  be  accomplished  with  an  increase 
in  our  present  annual  expenditure  upon 
rivers  and  harbors  of  20  miUions  a  year. 
That  a  nation  with  an  annual  income  of 
90  billions  can  undertake  to  spend  a 
tenth  of  one  per  cent  of  its  national  in- 
come in  such  works  requires  little  argu- 
ment. Upon  this  point  we  can  do  no 
better  than  quote  the  most  successful 
statesman  in  economy  in  our  national 
history — President  Coolidge — who  in 
his  last  message  to  Congress  said,  in 
referring  to  these  very  projects:  "Ex- 
penditure of  this  character  is  compati- 
ble with  economy.  It  is  in  the  nature 
cS  capital  investment." 

Another  critidsm  to  which  I  have 
given  great  coiisideration  is  that  the 
opening  of  these  great  waterways  would 
endanger  the  stability  of  our  railway 
gjrstem.  Taking  the  coimtry  as  a 
whole,  the  railways  must  ever  bear  the 
major  burden  of  our  goods  traffic.  And 
there  are  many  classes  of  goods  which 
win  always  go  by  rail  even  parallel  with 
the  waterways.  And  here  is  an  old 
saying  that  is  true:  "New  transporta- 
tion fadUties  create  business."  It  is 
well  proved  by  our  new  highways. 

At  one  time  in  our  history  we  prac- 
tically abandoned  the  highways  and 


waterways  for  the  railways.  The  in- 
vention of  the  gas  engine  has  restored 
our  highways  and  multiplied  their 
traffic  ten  thousandfold.  Yet  the  total 
volume  of  passengers  and  goods  on  our 
railways  has  increased  threefold  in  25 
years;  the  next  quarter  of  a  century 
promises  even  a  larger  addition  to  our 
population  than  the  last  25  years.  The 
railways  must  provide  for  the  major 
burden  of  this  increase,  and  I  believe 
most  railway  operators  agree  that  our 
railways  can  well  be  supplemented  in 
their  provision  for  this  increased  traffic 
by  fully  developed  waterways.  I  have 
no  fear  for  their  prosperity. 

National  Organization 

There  must  lie  before  us  constantly 
the  necessity  to  so  organize  these  proj- 
ects as  to  accomphsh  them  with  rigid 
economy  and  high  efficiency.  I  am 
convinced  that  we  have  come  into  an 
entirely  new  era  in  the  development  of 
our  water  resources  and  therefore  we 
should  give  thought  to  the  whole  basis 
of  our  governmental  organization  which 
bears  upon  control  and  execution  of 
these  developments,  if  we  would  have 
economic  and  efficient  execution;  if  we 
would  confine  ourselves  in  rotation  to 
the  works  most  urgently  needed;  and  if 
we  would  do  justice  by  private  enter- 
prise and  our  taxpayers.  One  of  our 
difficulties  in  the  past  has  been  to 
secure  well-thought-out  plans  and  poli- 
cies in  the  development  of  our  multi- 
tude of  different  water  resources.  And 
even  when  plans  have  been  adopted  we 
have  incurred  unpardonable  wastes  of 
money  through  lack  of  continuity  in 
action.  We  need  public  understanding 
that  appropriations  for  these  projects 
must  go  through  to  completion  or  that 
they  should  not  be  undertaken. 

Another  of  our  problems  requiring 
immediate  consideration  is  the  increase 
of  equipment  upon  the  river.  We  need 
to  develop  this  question  in  such  fashion 
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that  it  shall  ultimately  be  taken  over  by 
private  enterprise  because  in  the  long 
run  it  is  through  private  competition 
only  that  we  will  have  efficient  use  of 
the  waterways.  The  Government  im- 
dertook  to  pioneer  the  equipment  for  a 
modernized  river  through  the  barge 
line.  The  pioneering  stage  is  not  over 
and  may  not  be  over  for  some  time. 
We  must  devise  ways  and  means  of 
larger  equipment  and  devise  the  pro- 
gram for  its  ultimate  taking  over  by 
private  enterprise. 

A  further  problem  presents  itself  in 
that  modem  investment  and  our  in- 
crease of  population  hare  introduced 
many  new  and  complex  factors  into  the 
planning  and  construction  of  some  of 
these  water  improvements.  So  long  as 
we  are  concerned  solely  with  improving 
navigation  upon  our  streams,  the  or- 
ganization and  administrative  problems 
are  comparatively  simple.  It  is  a 
function  assigned  to  the  Federal  Gov- 
ernment and  administered  by  one  Fed- 
eral agency — ^the  Corps  of  Engineers. 
But  today  on  many  of  our  streams  we 
have  other  problems  besides  naviga- 
tion. There  is  flood  control,  reclama- 
tion and  irrigation  which  will  loom  even 
more  largely  20  or  SO  years  hence  when 
we  shall  want  more  land.  We  have 
problems  of  water  distribution  and 
water  rights  and  domestic  water.  Be- 
yond this,  private  agencies  are  engaged 
in  electrical  power  development  under 
government  permit. 

The  most  casual  study  of  this  subject 
will  show  that  every  different  river  in 
the  United  States  has  possibilities  of 
development  in  from  one  to  five  of 
these  particulars.  Often  enough  these 
different  interests  conflict.  The  imit  of 
development  must  be  a  drainage  basin 
if  we  are  to  secure  the  full  values  from 
these  our  noblest  resources. 

Now  if  you  will  study  our  Federal 
and  State  governmental  agencies  that 
have  authority  in  these  questions,  you 


will  find  a  most  appalling  lack  of  co- 
ordinated action.  In  oiur  Federal  Gov- 
ernment relations  to  these  problems  of 
navigation,  flood  control,  power,  domes- 
tic water,  reclamation  and  irrigation 
lie  in  four  separate  agencies  of  the  Gov- 
ernment. You  will  find  that  within 
oiur  State  governments  we  deal  with 
these  questions  by  from  two  to  five 
different  agencies.  You  will  find  also 
that  county  and  district  organizations 
— ^many  of  them — ^have  authority  on 
these  questions. 

Beyond  this  you  will  find  that  often 
enough  from  two  to  twenty  states  are 
interested  in  a  single  drainage.  In 
other  words,  I  have  found  it  possible  to 
compute  that  as  many  as  thirty  dif- 
ferent independent  governmental  agen- 
cies may  be  interested  in  the  devdop- 
ment  of  a  single  drainage. 

There  is  at  times  bitter  conflict  be- 
tween these  agencies,  and  between 
states.  I  could  take  much  of  your 
time  illustrating  the  friction  which  has 
grown  up — the  litigation  which  fills  the 
courts  and  the  conversion  of  these  tedi- 
nical  problems  into  politics  with  all  of 
its  inability  to  solve  what  are  funda- 
mentally engineering  questions.  We 
have  in  many  cases  abandoned  the 
pouring  of  cement  in  order  to  pour  out 
our  emotions. 

I  need  cite  no  greater  instances  than 
the  Colorado  River,  the  Chicago  drain- 
age diversion  and  even  the  ACssLssippi 
Flood,  because  the  sacrifice  of  flood 
control  to  reclamation  has  been  one  of 
the  contributory  causes  of  that  disaster. 

I  am  not  one  of  those  who  believe 
that  we  should  ruthlessly  uproot  insti- 
tutions, services  and  relations  between 
our  states  and  the  Federal  Government 
in  order  that  we  may  attain  a  paper 
perfection  in  plans  of  organization. 
What  we  really  need  is  that  we  should 
build  within  these  agencies  the  neces- 
sary links  of  co5rdination  in  such  man- 
ner as  will  maintain  both  our  kcal 
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government  and  national  responsibility 
yet  secure  the  coordinated  development 
of  each  drainage. 

Two  years  ago  I  made  a  tentative 
suggestion  upon  which  every  event 
since  that  time  has  brought  further 
confirmation  as  to  its  necessity.  That 
was  that  we  should  create  separately 
upon  a  half  dozen  of  oiur  great  drain- 
ages, where  multiple  problems  occur, 
advisory  conmiissions  on  which  not 
only  the  various  branches  of  our  Fed- 
eral Government  should  be  represented, 
but  that  the  time  has  come  when  the 
State  governments  concerned  should  be 
represented  and  where  necessary  local 
authorities  should  also  have  a  voice; 
that  it  should  be  the  duty  of  these  ad- 
visoiy  commissions  to  determine  broad 
policies  upon  which  the  development 
should  take  place,  that  they  should 
develop  plans  by  which  the  different 
agencies  of  navigation,  flood  control, 
power,  reclamation  and  irrigation  and 
domestic  water  should  proceed;  that 
they  should  determine  the  economic 
urgency  of  the  different  segments  of 
such  plans.  We  have  already  in  the 
Mississippi  and  St.  Lawrence  Conmiis- 
sions a  start  upon  this  basis  of  organi- 
zation the  former  having  to  do  with 
flood  control  alone. 

I  am  not  proposing  any  additional 
engineering  staff.  The  material  al- 
ready collected  and  the  large  number  of 
surveys  ordered  by  the  last  session  of 
Congress  are  a  long  stride  toward  the 
full  provision  of  technical  data.  I  do 
not  propose  that  the  new  commissions 
should  have  any  administrative  author- 
ity— ^their  only  task  should  be  to 
{Mvsent  the  plans  they  formulate  to 
Congress,  to  the  states  and  to  the  pub- 
lic at  large.  Once  our  legislative  bodies 
have  taken  action,  then  the  task  of 
construction  and  operation  should  be 
left  to  responsible  departmental  agen- 
cies or  private  enterprise  and  not  to 
boards  or  conmiissions. 


These  administrative  suggestions  are 
not  proposals  for  centralization  of  gov- 
ernment but  decentralization;  they  are 
not  proposals  to  displace  the  authority 
of  Congress,  but  to  assist  an  already 
overworked  body;  they  are  not  pro- 
posals of  more  than  trivial  expense,  but 
safeguarding  from  the  waste  of  hun- 
dreds of  millions  in  ill-planned  develop- 
ment and  loss  of  our  full  water  re- 


sources. 


Conclusions 


I  have  stated  on  another  occasion 
that  the  consummation  of  these  benef- 
icent projects  are  the  greatest  engi- 
neering undertakings  of  our  history. 
They  are  more  than  that — ^they  are 
undertakings  worthy  of  the  effort  of 
mighty  nations.  There  is  nothing  that 
so  lifts  the  spirit,  the  ideals  and  the 
faith  of  a  peofJe  as  confidence  in  their 
ability  at  great  imdertakings  and  the 
proof  of  this  ability  through  fine 
achievement.  It  is  the  sort  of  display 
of  national  might  and  greatness  which 
advanced  courage  of  men.  There  is 
nothing  that  should  so  app>eal  to  the 
imagination  of  our  people  as  the  redis- 
covery of  the  resources  of  our  continent 
through  the  application  of  the  great 
tools  science  has  given  us.  It  is  a  sore 
need  of  the  vast  inland  empire  whose 
populations  have  a  right  to  every  con- 
tribution that  can  be  made  to  their  wel- 
fare and  their  prosperity.  In  the  dis- 
tribution of  recovery  from  the  war,  our 
industrial  sections  have  been  more  for- 
tunate than  the  agricultural  sections 
and  their  situation  needs  be  met  with 
no  narrow  spirit. 

The  development  of  our  waterways 
will  enlarge  the  wealth  and  income  of 
all  our  people,  will  make  for  better 
homes  and  happier  lives.  It  will  fur- 
ther consummate  that  fine  promise  in 
the  Constitution  '"to  create  a  more 
perfect  Union." 

And,  finally,  I  may  again  recall  a 
statement  of  President  Washington  in 
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recounting  one  of  his  pioneering  jour- 
neys to  this  same  Mid- West.  He  said 
this:  ** Prompted  by  these  actual  ob- 
servations, I  could  not  help  taking  a 
more  contemplative  and  extensive  view 
of  the  vast  inland  navigation  of  these 
United  States,  and  could  not  but  be 
struck  with  the  immense  diffusion  and 


importance  of  it,  and  with  the  goodness 
of  that  Providence,  which  has  dealt  her 
favors  to  us  with  so  profuse  a  hand. 
Would  to  God  we  may  have  the  wisdom 
to  improve  them/* 

If  we  in  our  generation  have  so  great 
a  vision  as  the  Father  of  Our  Countiy 
we  shall  do  it. 


The  Report  of  the  Committee  on  Mississippi  Flood 
Control  Appointed  by  the  United  States 

Chamber  of  Commerce 


By  Frederic  A.  Delano 

Chainxum,  Waahington,  D.  C. 


THE  salient  points  of  this  Com- 
mittee's report  and  its  conclusions 
are: 

(1)  To  begin  with,  the  Committee 
attempted  to  make  a  catalogue  of  the 
floods  which  have  occurred  in  the  last 
900  years.  During  150  years  of  that 
time,  one  must  depend  upon  somewhat 
indefinite  historic  records,  accurate 
enough,  however,  to  indicate  that  as 
often  as  every  ten  years  or  so  these 
floods  were  very  serious.  Since  1879, 
the  year  the  Mississippi  River  Com- 
mission was  created,  precise  data  have 
been  available.  These  show  that  there 
have  been  in  the  last  fifty  years  seven 
floods  in  the  main  river  which  were 
serious  enough  to  be  characterized 
as  important. 

(2)  The  seriousness  of  these  floods 
and  the  resulting  damage  have  satisfied 
the  Committee  that  the  work  of  protec- 
tion has  been  inadequate  either  in  its 
conception  or  execution.  In  trying  to 
satisfy  itself  upon  this  point,  the 
Committee  came  to  the  conclusion  that 
a  work  of  such  magnitude  must  be 
under  a  centralized  control  with  a 
single  responsibility  for  its  maintenance 
as  weU  as  construction.  It  has  been 
stated  without  contradiction  that  even 
in  this  last  terrific  flood,  no  levee  con- 
structed under  the  present  specifica- 
tions of  the  Mississippi  Riyer  Com- 
mission has  given  away;  that  the  levees 
which  have  given  away  were  levees 
which  were  either  faulty  in  construc- 
tion,  inadequate  in  height  and  strength, 
or  were  not  so  protected  with  revet- 


ment as  to  withstand  the  terrific 
onslaught  of  this  flood.  The  lack  of 
centralized  control  has  naturally  led  to 
waste,  so  that  not  only  have  the  com- 
munities greatly  suflPered  in  each  flood 
period,  but  much  of  the  work  that  had 
been  done  has  been  thereafter  largely 
imdone. 

(3)  It  became  evident  to  the  Com- 
mittee that  the  work  of  control,  ade- 
quately conceived  and  properly  cen- 
tralized, must  be  undertaken  on  a 
continuing  basis.  The  conmiission 
undertaking  the  work  must  approach 
the  subject  as  any  great  engineering 
construction  must  be  undertaken,  as, 
for  example,  the  Panama  Canal.  A 
general  method  of  dealing  with  the 
project  must  be  agreed  upon,  the  work 
must  go  forward  and  funds  be  made 
available  on  a  progressive  basis.  Be- 
cause the  work  requires  in  some  cases 
special  and  heavy  machinery,  contracts 
must  be  let,  the  execution  of  which  will 
require  at  times  two  or  three  years. 
In  no  other  way  can  we  deal  with  so 
great  a  problem  either  effectively  or 
economically. 

(4)  A  diflicult  angle  of  the  problem 
presented  itself  when  the  Committee 
considered  the  limitations  of  the  work 
which  it  was  ready  to  recommend  to 
Congress  should  be  imdertaken  solely 
by  Federal  authority.  The  Commit- 
tee's recommendation  that  the  work 
should  be  under  Federal  control  has 
already  been  explained,  but  the  justifi- 
cation for  that  recommendation  lies 
largely   in  the  fact   that   the   lower 
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Mississippi  River  (between  Cairo  and 
the  Gulf)  drains  the  water  from  thirty- 
one  states.  This  part  of  the  river  may 
be  termed  the  main  trunk  line  sewer 
for  60  per  cent  of  the  area  of  the  con- 
tinental United  States.  It  is  so  none 
the  less  because  it  receives  a  large 
precipitation  within  its  own  inunediate 
drainage  area.  This  vast  drainage 
system  cannot  be  considered  as  a  local 
matter,  and  yet  if  you  undertake  to 
enlarge  it  by  demanding  that  the  con- 
trol of  the  Federal  Gk>vemment  shall 
include  some  of  the  tributaries,  for 
example,  the  upper  Mississippi,  you  at 
once  get  into  trouble,  for  there  is  no 
more  reason  why  the  Federal  Govern- 
ment should  protect  the  upper  Mis- 
sissippi River  in  which  five  states  are 
involved,  than  it  should  protect  any 
other  interstate  stream.  The  same  is 
true  of  the  Ohio  River,  the  Missouri, 
the  Arkansas  and  the  Red  River. 

(5)  It  was  evident  that  a  serious 
flood  in  the  lower  Mississippi  River 
not  only  operated  to  destroy  commerce 
upon  the  River  itself  for  a  considerable 
period  of  time,  but  what  was  far  more 
serious,  it  destroyed  interstate  com- 
merce by  rail  and  highway  along  the 
River  and  across  the  valley  over  a 
very  wide  extent  of  country. 

(6)  Finally,  your  Committee  strong- 
ly recommended  in  its  report  that  the 
work  of  flood  control  should  be  con- 
sidered by  itself,  not  associated  with 
any  other  projects  however  meritori- 
ous; that  it  should  be  put  in  the  hands 
of   a   highly   competent   commission, 


with  the  most  competent  engineering 
staff  available.  Incidentally  it  should 
be  said,  this  is  not  in  any  sense  a 
criticism  of  the  Mississippi  River 
Conmiission  or  of  the  Engineer  Corps 
of  the  Army,  both  of  which  have  done 
excellent  work  with  conditions  and 
limitations  what  they  were. 

With   this   explanation   it   will   be 
readily  understood  why  the  Committee 
made   to   the   Chamber   four   major 
recommendations  which  are  now  being 
considered  in  a  letter  ballot  by  the 
entire  membership: 
I.  That   the    Federal    Government 
should  hereafter  pay  the  entire 
cost  of  constructing  and  main- 
taining works  necessary  to  con- 
trol floods  of  the  lower  Missis- 
sippi River.     (For  purposes  of 
this  report  from  Cairo  to  the 
Gulf.) 
II.  That   the   Federal    Government 
should  assume  the  sole  responsi- 
bility for  locating,  constructing, 
and  maintaining  such  works, 
in.  That  there  should  be  an  adequate 
appropriation  to  insure  efficient, 
continuous  and  economic  work« 
the  funds  to  be  available   as 
needed. 
IV.  That  flood  control  of  the  Mis* 
sissippi  River  should  be  dealt 
with  in  legislation  and  adminis- 
tration upon  its  own   merits* 
separate  and  distinct  from  any 
other  imdertaking. 
The  report  of  the  Committee*  fol- 
lows: 


*  The  members  of  this  Committee  were  as  follows: 

Personnel  of  Committee 

Delano,  Frederic  A.,  Chairman:  Engineer,  of  Washington,  D.  C;  formerly  a  railroad  ezecotiw 
and  president  of  the  Wabash  Railroad;  appointed  a  member  of  the  Federal  Reserve  Board  iipoa 
establishment  of  the  Federal  Reserve  System,  resigning  in  1918  to  enter  Army;  on  atmS  at  the 
director  general  of  transportation  in  France;  recently  receiver  for  the  United  States  Siqiveme 
Court  in  Red  River  Boundary  Case. 

Lamont,  Robert  P.,  Vice-Chairman:  Manufacturer,  of  Chicago;  president,  American  Steel  Foundries; 
director.  First  National  Bank  of  Chicago,  Armo\ir  and  Company,  etc.;  during  war,  chief »  pro> 
curement  division.  Ordnance  Department;  member,  Chicago  Association  of  Commerce^  aad 
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THE  COMMITTEE  REPORT 
To  ike  Board  of  Diredora  of  the  Chamber  of  Commerce  of  the  United  States: 

Your  decuion  to  appoint  this  special  committee  was  made  at  a  time  when  the  Mississippi 
River  was  in  the  midst  of  one  of  its  most  destructive  floods.  The  interest  of  the  American 
people  was  at  its  height*  and  the  fullest  measure  of  sympathy  was  being  extended  to  the 
stricken  people  in  the  Mississippi  valley.  All  means  of  aid  were  being  considered  and 
organizations  were  being  perfected  to  extend  such  aid  and  give  relief.  It  is  inferred  from 
the  wording  of  the  resolution  passed  at  the  annual  meeting  of  the  National  Chamber  in 
Biay,  dealing  with  conditions  arising  from  the  Mississippi  River  flood,  that  any  phase  of 
this  problem  which  the  committee  might  consider  appropriate  for  Chamber  action  should 
be  studied. 

The  immediate  and  generous  response  of  the  American  people  to  the  President's  appeal 
for  funds  has,  under  the  very  prompt  and  efficient  work  of  the  American  Red  Cross  in  the 
relief  of  suffering,  prevented  epidemics  and  furnished  food  and  shelter  to  the  people  whom 
the  flood  suddenly  bereft  of  their  homes,  cattle,  andf  other  possessions. 

Before  the  flood  waters  had  begun  to  recede,  steps  had  been  taken  toward  rehabilitation. 

fonnerly  vice-president,  Illinois  Manufacturers  Association;  director.  Chamber  of  Commerce 
of  the  United  States. 

Bent,  Abihub  S.:  Engineering  contractor,  of  Los  Angeles,  California;  senior  partner.  Bent  Brothers, 
and  president,  California  Glazed  Cement  Pipe  Company;  formerly  president.  Associated  General 
Contractors  of  America;  director.  Chamber  of  Conmieroe  of  the  United  States. 

BuTTEBWOBTH,  William:  Manufacturer,  of  Moline,  Blinois;  president,  Deere  and  Company; 
formerly  president.  National  Implement  and  Vehicle  Association;  vice-president  of  the  Chamber 
of  Commeroe  of  the  United  States  for  the  northern  central  states. 

CoTTCH,  H.  C:  Engineer,  of  Pine  Bluff,  Arkansas;  president,  Arkansas  Light  and  Power  Company; 
vioe-prendent.  Bankers  Trust  Company,  little  Rock,  Arkansas;  chairman,  Arkansas  Farm 
Credit  Company;  national  councillor  for  Pine  Bluff  Chamber  of  Commerce  in  United  States 
Chamber. 

DicKOiBON,  Jacob  M.:  Lawyer,  of  Chicago;  formerly  Secretary  of  War,  president  of  the  American 
Bar  Association,  receiver  for  Bock  Island  lanes,  etc.;  vice-president,  American  Society  of 
Intemational  Law. 

Elub,  Robebt  R.:  Wholesale  merchant,  of  Memphis,  Tennessee;  president,  The  Hessig-Ellis  Drug 
Company;  formerly  president,  Memphis  Chamber  of  Commerce;  vice-president  of  the  Chamber 
of  Conmieroe  of  the  United  States  for  the  southern  central  states. 

HonsB,  Wauqeb  D.:  Lawyer,  of  New  York  City;  president,  Cotton-Textile  Institute;  formerly 
cfaainnan,  board  of  directors,  Atchison,  Topeka  and  Santa  Fe  Railroad;  formerly  Director 
General  of  Railroads;  recently  arbitrator  under  Peace  Treaties  of  questions  relating  to  river 
shipping  and  investigator  under  League  of  Nations  respecting  navigation  on  Rhine  and  Danube. 

Lqnbdais,  John  G.:  Banker,  of  St.  Louis,  Missouri;  president,  the  National  Bank  of  Conuneroe, 
St.  Louis;  director,  St.  Louis  Reserve  Bank;  member.  Commerce  and  Marine  Conunittee  of  the 
American  Bankers  Association;  director  representing  Finance  Department,  Chamber  of  Com- 
meroe of  the  United  States. 

Mead,  Daniel  W.  :  Engineer,  of  Madison,  Wisconsin ;  professor  of  hydraulic  and  sanitary  engineering. 
University  of  Wisconsin  and  consulting  engineer  in  these  fields;  member  of  the  former  Red 
Cross  Commission  to  China  on  flood  protection  and  formerly  consulting  engineer,  Miami 
Conservancy  District. 

Pabkeb,  John  M.:  Cotton  planter  and  cotton  merchant,  of  New  Orleans;  former  Governor  of 
Louisiana;  formerly  president.  New  Orleans  Board  of  Trade,  Mississippi  Valley  Association,  etc. 

Pebct,  Lebot:  Lawyer  and  cotton  planter,  of  Greenville,  Mississippi;  former  Senator  of  the  United 
States;  director,  St.  Louis  Federal  Reserve  Bank. 

Sloan,  BIatthew  S.:  Engineer,  of  Brooklyn,  New  York;  president,  Brooklyn  Edison  Company; 
member,  American  Institute  of  Electrical  Engineers;  director,  Brooklyn  Chamber  of  Conunerce; 
director  representing  Natural  Resources  Department,  Chamber  of  Commerce  of  the  United 
SUtes. 

Stone,  Alibed  H.:  Cotton  planter,  of  Dunleith^  Mississippi;  vice-president.  Staple  Cotton  Coop- 
erative Association. 
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The  Honorable  Herbert  Hoover,  Secretary  of  Commeroe,  whom  the  President  had  placed 
at  the  head  of  the  government's  field  activities,  had  organized  efforts  in  this  direction.  He 
was  receiving  a  large  measure  of  assistance  from  the  banks  and  other  financial  interests  of 
the  country,  working  directly  with  him  or  independently  through  organizations  wfaicb 
they  had  initiated.  The  work  of  rehabilitation  received  further  impetus  throu^  the 
Flood  Credits  Corporation, — ^the  organization  of  which  was  brought  about  through  the 
efforts  of  the  National  Chamber. 

Flood  Control 

Measures  of  immediate  relief  having  been  put  into  effect,  and  the  lines  of  economic  re- 
habilitation established  when  your  committee  was  created,  the  sole  remaining  problem  which 
has  conmianded  our  attention  has  been  that  of  arriving  at  '^a  program  which  will  insure, 
so  far  as  is  humanly  possible,  a  pennanent  solution  "  of  floods  of  the  Mississippi  River. 

Almost  fifty  years  ago  the  federal  government  became  actively  engaged  in  Misaisaappi 
River  work  through  the  creation  of  the  Mississippi  River  Commission.  The  lepetiticm  d 
floods  since  that  time  has  impressed  more  and  more  strongly  upon  business  interests  of  the 
country  and  the  general  public  the  national  character  of  this  flood  control.  This  state- 
ment is  supported  by  the  following  quotations  from  "Bradstreets"  published  April  17, 
1897,  exactly  thirty  years  previous  to  the  recent  flood:  ''The  attention  which  the  subject 
of  Mississippi  River  overflow  is  receiving  at  present  is  certainly  not  out  of  proportion  to  the 
vast  interests,  both  human  and  financial,  which  are  involved,  and  it  seems  encouraging  to 
note  the  practical  agreement  that  whatever  is  to  be  done,  whether  in  the  strengthening 
of  the  present  levees  or  the  devising  of  new  and  more  efficacious  plans  of  controlling  the 
river,  should  be  under  national  direction." 

The  committee  has  been  impressed  with  the  insistant  demand  throughout  the  nation 
that  the  recent  flood  should  not  go  the  way  of  other  floods  and  be  merely  recorded  in  his- 
tory as  "the  record  flood  of  1927,"  but  that  it  should  be  remembered  as  the  flood  ^^di 
aroused  the  nation  to  its  sense  of  responsibility  and  directed  the  forces  which  will  ulti- 
mately prevent  a  repetition.  Our  present  wealth,  our  increasing  national  solidarity,  the 
interdependence  of  various  sections  of  the  country,  the  increasing  importance  of  our  great 
arteries  of  commeroe— -our  rivers,  railroads,  and  highways;  our  ability  to  construct  great 
public  works  with  the  highest  engineering  skill,  and  oiu*  quickened  national  consciousness, 
— all  call  for  the  removal  of  this  flood  menace. 

The  history  of  the  last  twenty-five  years  has  illustrated  the  fact  that  we,  as  a  nation, 
have  come  only  slowly  to  grasp  the  magnitude  of  this  flood  menace.  Rather  tardily,  it 
must  be  admitted,  have  we  come  to  see  that  it  is  something  beyond  the  capacity  of  the 
states  immediately  affected,  and  the  concern  of  the  nation  as  a  whole.  As  recently  as  1917, 
the  federal  Congress  appropriated  forty-five  million  dollars,  which  was  expected,  with  the 
addition  of  approximately  equal  expenditures  by  the  local  interests,  to  complete  the  syston 
adequately.  However,  only  six  years  thereafter,  a  further  sum  of  sixty  miUion  was 
appropriated  m  the  expectation  of  completing  this  big  undertaking.  Now  we  learn  thai 
the  floods  of  1922  and  1927  largely  wii>ed  out  the  expenditures  to  date,  and  today  we  aie 
face  to  face  with  the  fact  that  we  have  either  spent  too  little  or  too  mudi — ^too  little  if  we 
are  to  do  this  work  effectively,  too  much  if  we  are  doing  any  less. 

In  attempting  to  answer  the  question  of  why  past  efforts  to  control  floods  have  f aOed, 
your  committee  has  made  a  study  of  flood  control  efforts  on  the  Mississippi  River,  going 
back  through  two  centuries  of  levee  construction  to  the  time  when  New  Orleans,  just 
founded,  took  measures  through  levees  to  protect  itself  from  the  Mississippi.  It  has 
reviewed  the  studies  of  others  in  dealing  with  flood  control  measures  on  streams  in  foreigD 
countries  and  compared  these  measures  with  the  policy  adopted  on  the  MississippL  It 
has  considered  the  Mississippi  watershed  as  a  whole,  taking  into  account  its  climatic  and 
rainfall  characteristics,  analyzed  these  according  to  basins  and  weighed  the  flood  conditiGBS 
of  the  main  tributary  streams,  and  their  probability  of  synchronizing  so  as  to  create  eva 
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greater  floods  in  the  main  stream.  It  has  reviewed  such  river  phenomena  as  are  particu- 
larly applicaUe  to  the  great  delta  region. 

Besides  the  physical  data  and  engineering  work  which  have  a  bearing  upon  the  lower 
Mississippi  River*  the  conmiittee  has  caused  a  complete  study  to  be  made  of  legislative, 
financial^  and  administrative  measures  which  are  important  factors  in  this  flood  control 
problem. 

As  a  means  of  getting  an  understanding  of  the  physical,  financial,  commercial,  and  eco- 
nomic questions  involved,  the  committee  visited  ihe  flooded  area.  Meetings  were  held  at 
which  local  districts  presented  their  problems,  numerous  engineers — ^federal,  state  and 
local — ^were  interviewed  and  in  some  instances  accompanied  the  committee  on  its  visits  to 
crevasses  and  the  diief  points  of  interest  in  the  devastated  regions.  Senators,  congress- 
men, governors,  state  legislators,  and  men  prominent  in  industry, — all  contributed  to  the 
fund  of  information  which  the  conmiittee  obtained.  Much  material  and  various  plans  for 
controlling  floods  were  received  and  have  been  considered. 

Although  the  direct  mission  of  the  conmiittee  was  to  deal  with  facts  affecting  flood  con- 
trol, mention  must  be  made  of  other  facts  of  national  interest  evident  throughout  the  trip; 
the  extent  of  human  suffering,  the  wonderful  heroism  and  self-sacrifice  exhibited,  the 
undaunted  courage  of  the  people  in  facing  the  future  in  spite  of  the  physical  and  financial 
disasters.  The  flood  was  a  great  object  lesson  proving  the  innate  generosity  of  the  people. 
It  was  an  object  lesson  of  the  stability  of  our  social  structure.  The  orderly  conduct  of  the 
colored  race,  who  were  by  far  the  greater  number  affected,  was  particularly  commendable. 

Flood  Conditions 

The  committee  would  be  glad  if  it  could  give  an  adequate  picture  of  the  force  and  extent 
of  the  flood,  but  to  do  so  is  not  possible.  Nothing  short  of  actual  experience  with  the 
waters  themselves  could  give  this.  The  committee  traveled  for  days  through  regions  where 
every  house  bore  at  a  height  of  from  two  to  ten  feet  the  brown  line,  indicating  the  height 
of  the  water.  Where  the  flood  was  at  its  worst,  houses  were  destroyed,  or  carried  miles 
hom  their  foundations.  The  committee  saw  millions  of  acres  of  rich  alluvial  soil  covered 
with  a  mass  of  cockle  burrs,  man-high,  where  before  there  had  been  profitable  crops.  The 
total  estimated  area  flooded  is  equal  to  the  combined  area  of  the  states  of  Massachusetts, 
Connecticut,  Rhode  Island,  Delaware  and  Maryland.  The  quantity  of  water  which 
poured  through  this  valley  was  the  equivalent  of  ten  streams  the  size  of  Niagara  flowing 
for  a  period  of  four  weeks.  The  statement  was  made  in  one  of  the  addresses  that  at  one 
point  in  Louisiana  it  would  have  been  possible  to  cruise  in  a  motor  boat  for  two  days  out 
of  sight  of  land. 

What  the  committee  saw  was  striking  evidence  of  the  fact  that  the  Mississippi  River 
<hains  42  per  cent  of  the  entire  area  of  the  United  States, — an  area  in  which  occurs  some 
of  the  heaviest  rainfall, — ^rainfall  that  over  extensive  areas  sometimes  equals  two  feet  in 
less  than  two  weeks. 

The  work  of  rehabilitation  has  gone  on  rapidly.  Roads  have  been  made  passable, 
bridges  have  been  replaced  with  temporary  structures,  and  to  some  degree  some  kind  of  a 
crop  has  been  produced  over  much  of  the  land  that  was  flooded.  The  committee  saw 
places  where  there  had  been  three,  foiu*,  or  five  floods  during  the  year;  but  notwithstanding 
tUsthe  people  desired  to  remain  on  the  soil  and  ''come  back"  as  agriculturists.  They  have 
^nfidence  in  the  future  of  this  region. 

Detennination  of  the  practicability  of  flood  control  received  the  committee's  fullest 
^^I'Dnderation;  for  on  such  practicability  must  rest  the  whole  program  of  flood  control. 

Flood  Elements 

Hie  committee  considered  the  periods  of  flood  occurrence,  their  extent,  the  factors  that 
<^iue  floods,  probable  maximum  floods  that  must  be  provided  for,  and  river  characteristics. 
^^Ues,  diarts  and  tabulations  dealing  with  these  subjects  are  presented  in  the  appendices. 
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The  oft  repeated  statement  that  the  effect  of  the  levee  system  has  been  to  raise  the  bed  of 
the  river  itself  has  been  carefully  checked  and  found  to  be  unsupported  by  the  evidence  for 
on  this  point,  the  oonunittee  is  assured  by  those  who  have  been  making  observations  and 
studies  over  a  long  period  of  years  that  such  is  not  the  case. 

Necessitt  fob  Control 

Types  of  flood  control,  such  as  levees,  spillways,  by-passes,  outlets,  and  combinations 
of  these  different  methods,  have  been  considered,  together  with  other  plans  for  control, 
including  reservoirs  and  reforestation  on  the  headwaters  of  tributaries. 

The  committee  has  not  attempted  to  develop  a  plan  of  its  own,  but  has  directed  its 
attention  to  determining  whether  it  is  practicable  to  control  floods  at  reasonable  cost  by  a 
system  of  levees,  spillways,  outlets,  etc.  After  listening  to  many  of  these  proposals  and 
securing  the  judgment  of  the  highest  engineering  talent  in  the  country,  both  governmental 
and  civilian, — ^federal,  state  and  local, — ^the  conmiittee  is  impressed  with  the  unanimity  of 
opinion  that  adequate  control  of  the  Mississippi  River  is  practicable. 

RESERvonts,  Etc. 

The  extent  to  which  reservoirs,  reforestation,  etc.,  on  the  tributaries  and  headwaters 
would  assist  in  the  control  of  floods  in  the  lower  Mississippi  is  a  controverted  question. 
The  committee,  after  considering  this,  came  to  the  conclusion  that,  even  if  such  measures 
should  prove  helpftil,  not  only  would  their  accomplishment  require  many  years,  but  they 
should  be  considered  as  supplemental  aids  contributing  an  additional  factor  of  safety  in  the 
future  control  of  floods. 

In  seeking  the  reason  for  failure  to  control  floods  thus  far,  the  conmiittee  has  traced  the 
history  of  development  of  government  policy,  both  local,  state  and  federal,  in  the  construc- 
tion of  levees  along  the  Mississippi  River.  It  has  traced  this  development  from  private 
levees  erected  at  individual  expense  of  the  plantation  owners  to  the  formation  of  levee  dis- 
tricts, and  finally  to  cooperative  building  by  the  federal  government  and  local  levee 
districts. 

When  levee  construction  began  at  New  Orleans,  in  1717,  small  earthern  dikes  of  from 
four  to  six  feet  in  height  were  all  that  were  necessary  to  afford  protection  from  floods. 
With  the  general  development  of  the  country  and  the  action  of  other  regions  to  protect 
themselves  from  floods,  the  vast  areas  which  previously  had  afforded  storage  for  the  nvet 
were  removed,  and  the  history  of  the  river  shows  a  constantly  increasing  height  of  river 
flood  crest.  During  this  period  the  nation  has  progressed  from  a  sparsely  settled  territoiy 
to  one  thickly  populated  with  prosperous  cities,  covered  with  a  web  of  railroads,  puhlie 
highways,  and  telegraph,  telephone,  and  power  lines.  The  day  has  passed  when  the  river 
can  be  permitted  to  overflow  its  banks,  disrupt  the  commerce  of  the  nation,  and  bring 
vast  human  suffering  and  economic  loss  to  the  flooded  area.  The  inmiediate  loss  to  the 
areas  affected  is  not  a  determining  factor;  for,  while  an  important  factor,  it  is  only  part  of 
the  general  derangement  to  the  commercial  life  of  the  nation, — directly  by  the  intemiptioo 
of  commerce,  and  indirectly  by  the  economic  loss  which  falls  on  every  citizen. 

Unfortunately  this  demand  for  flood  control,  calling  for  higher  levees  and  for  other 
methods  of  flood  control  in  the  interest,  not  alone  of  the  affected  areas,  but  of  the  nation  as 
a  whole,  has  outstripped  the  ability  of  the  flooded  areas  to  pay.  The  history  of  the  levee 
districts  shows  that  in  some  instances  districts  have  taxed  themselves  beyond  their  ability 
to  pay.  While  some  regions  are  better  able  to  pay  than  others,  a  proper  system  of  flood 
control  is  exactly  like  a  chain,  no  stronger  than  its  weakest  link.  Of  the  twenty-nine  levee 
districts  stretching  from  Cairo  to  the  Gulf,  many  have  reached  their  full  legal  tax  limit  | 
Many  not  only  cannot  pay  further  sums  for  the  greatly  increased  expense  required,  hot 
cannot  pay  their  existing  obligations  save  at  great  sacrifice. 

Thus  far  the  total  expenditures  since  1882  of  all  agencies  in  the  construction  of  levees 
amoimt  to  $225,000,000;  whereas  the  federal  government  has  expended  directly  for 
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similar  work  $65,000,000.    The  local  agencies  have  expended  nearly  three  dollars  to  every 
dollar  spent  by  the  federal  government. 

Hie  investigations  of  the  committee  revealed  the  following  reasons  why  the  federal 
government  should  bear  the  entire  cost  of  construction.  The  problem  of  flood  control  is 
national,  particularly  because  it  involves  directly  or  indirectly  the  flow  of  commerce, 
north  and  south  and  east  and  west,  in  the  very  heart  of  the  nation.  The  federal  govern- 
ment is  authorized  under  the  provisions  of  the  federal  constitution  to  deal  adequately  with 
a  problem  so  vital  to  commerce.  Moreover,  national  defense  requires  the  federal  govern- 
ment to  see  that  the  nation  may  not  be  subject  to  the  derangement  of  transportation  and  of 
the  general  destructive  effects  of  floods  upon  the  nation  in  time  of  war.  One  speaker 
asked  the  question, "  What  would  have  been  the  effect  upon  the  efforts  of  the  United  States 
if  the  flood  had  come  at  the  height  of  our  activities  in  the  World  War?"  and  he  asked 
further,  "What  would  be  the  effect  upon  the  nation  if  such  a  flood  should  happen  when  we 
were  in  a  desperate  struggle  with  foreign  invaders?'*  During  the  recent  flood,  operation 
was  suspended  from  10  to  120  days  on  SOOO  miles  of  railroad. 

The  principle  that  the  federal  government  carries  a  responsibility  for  control  of  floods 
of  the  lower  Mississippi  was  recognized  in  the  Mississippi  River  Commission  Act  of  1879, 
which  set  up  that  commission  and  provided  funds  for  work  on  the  Mississippi  Rivlb.  The 
oondition  of  expecting  the  local  districts  to  carry  the  major  part  of  flood  control  work  per- 
sisted, however,  and  the  amounts  spent  by  the  federal  government  between  1879  and  1917 
for  flood  control  are  as  follows:  federal  government,  approximately  $23,000,000;  local  levee 
districts  approximately  $143,000,000.  In  1917,  however,  the  federal  government  took  a 
kng  step  toward  accepting  full  responsibility  for  controlling  floods  and  assumed  two-thirds 
of  the  construction  costs  of  control  works,  the  other  one-third  of  construction  costs  and 
rights  of  way  and  maintenance  being  left  to  local  districts.  Under  the  Flood  Control  Act 
nf  1917,  and  the  further  legislation  of  1923,  the  federal  government  has  appropriated  in  the 
last  ten  years  over  $86,000,000  for  flood  control  works  whereas  local  levee  boards  have 
ipent  about  $17,000,000. 

Sole  Federal  Responsibility 

Hie  history  of  the  relationship  between  the  federal  government  and  the  local  districts 
ndicates  clearly  a  growing  appreciation  of  the  need  of  sole  federal  responsibility.  Levee 
listricts  and  bordering  states  should  not  be  called  on  to  pay  all  or  part  of  works  that  are 
learly  a  national  responsibility.  Such  a  principle  is  seldom  applied  to  harbor  works, 
ocks,  or  dams,  or  in  many  instances  to  highways,  which  are  constructed  under  the  com- 
Derce  clause  of  the  constitution.  It  is  just  as  fallacious  to  attempt  to  protect  the  heart  of 
inr  country  from  floods  by  placing  the  duties  both  financial  and  protective  upon  the  bor- 
lering  disbicts  as  it  would  be  to  place  the  protection  of  our  national  boundary  upon  the 
oimdary  and  coast  states,  or  to  call  upon  the  ports  of  our  nation  to  stand  the  expense  of 
beir  navigation  improvements. 

Hie  committee  found  that  the  present  arrangement,  which  calls  for  local  contributions 
nd  mamtenance,  results  in  a  divided  responsibility,  and  is  destructive  of  success  in  plan- 
ing, constructing,  and  maintaining  the  works  necessary  for  flood  control.  The  federal 
ovemment  in  assuming  its  responsibility  for  the  development  of  adequate  flood  control 
forks  should  not  have  to  deal  with  the  local  influences  which  grow  out  of  this  contri- 
ntion  system.  Finally,  in  the  words  of  one  member  of  the  committee,  "It  is  a  condition 
ad  not  a  theory"  which  confronts  the  nation  in  dealing  with  this  flood  control  problem. 
[any  of  the  levee  districts  are  unable  to  do  their  part  in  maintaining  the  system  as 

exists  today,  a  system  which  is  obviously  inadequate.  Clearly  they  cannot  furnish 
(eater  contributions  to  the  enlarged  program  of  construction  which  now  faces  the  nation, 
be  entire  project  cannot  be  permitted  to  lag  because  of  the  inability  of  any  of  the  units  to 
mtribute. 

Tlie  committee  has  had  before  it  proposals  that  the  federal  government  should  enter 
to  agreements  with  the  affected  districts  looking  to  contributions  in  later  years.    Ptec- 
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edent  is  against  this  principle  as  applied  to  works  of  a  national  chaTacter»  and  we  bdieve 
it  to  be  unsound. 

In  view  of  the  universal  demand  for  unified  control  and  undivided  responsibility  in 
meeting  this  national  problem  for  flood  control  on  the  Mississippi  River,  the  local  and 
state  governments  should  not  be  called  upon  for  further  contributions,  which,  in  view  d 
the  enlarged  expenditures  required,  would  be  a  small  proportion  of  the  whole,  and  would 
tend  to  interfere  with  the  proper  discharge  of  the  federal  government  of  its  obligations  to 
deal  effectively  with  this  problem  in  a  national  way. 

Recommendationb 

The  federal  government  should  hereof  ter  pay  the  entire  cost  of  constructing  and  mainiaimng 
works  necessary  to  control  floods  of  the  lower  Mississippi  River.  (For  the  purpose  of  this  n- 
port,  lower  Mississippi  means  from  Cairo  to  the  Oulf.) 

The  federal  government  shofidd  assuw/e  the  sole  responsibility  for  locating,  constructing  and 
maintaining  such  works, 

.  As  a  result  of  its  studies  the  conmiittee  is  forced  to  conclude  that  the  reason  why  the 
Mississmpi  River  is  still  uncontrolled  is  a  weak  financial  plan  and  inadequate  and  divided 
administration,  and  not  inability  of  the  nation's  engineers  to  develop  adequate  plans. 
Unfortunately  thus  far  the  problem  put  up  to  the  engineers  has  not  been,  "What  levee  will 
you  build  to  safeguard  the  country  behind  it,  and  what  will  it  cost?"  The  engineer  has 
been  given  a  certain  sum  of  money  to  be  expended  in  a  given  district  and  told  to  make  it  go 
as  far  as  possible. 

Apfbopbiationb 

That  any  plan  of  flood  protection  whidi  may  be  adopted  may  be  carried  forward  in  tbe 
most  economic  and  efficient  manner,  the  rate  at  which  appropriations  may  be  expected 
must  be  definite.  The  first  years  of  carrying  into  effect  the  project  finally  adopted  wiO 
naturally  call  for  sums  less  than  in  the  later  years  when  the  organization  has  been  fully 
perfected.  Statements  unfortunately  have  been  made  that  enormous  sums  of  money  wi& 
be  required  immediately  to  deal  with  this  project.  Undoubtedly  in  the  aggregate  large 
sums  will  be  required,  but  expenditures  must  necessarily  be  spread  over  a  period  of  yean, 
and  certainly  the  amounts  required  for  construction  during  the  next  year  or  two  will  in  do 
way  cast  a  burden  upon  the  Treasury  or  interfere  with  the  government's  fiscal  policies. 

Inadequate  appropriations  in  the  past  have  materiaUy  delayed  the  carrying  out  of  a 
systematic  plan  of  protection.  They  are  sufficient  reason  for  insisting  upon  a  proper 
financial  scheme  at  this  time.  What  the  final  cost  of  the  project  now  being  designed  hj 
the  Mississippi  River  Commission  and  the  Army  engineers  will  be,  can  be  only  appioxi- 
mated  at  this  time.  The  cost  of  this  plan,  or  some  modification,  is  not  an  issue.  Compe- 
tent authorities  assure  us,  and  we  confidently  believe,  that  the  expense,  though  large,  ii 
one  the  nation  can  well  afford  to  pay.  Possible  variations  in  the  total  figures  are  unim- 
portant. The  job  must  be  done.  It  must  be  done  as  rapidly  as  the  organizations  for 
doing  it  and  the  detailed  plans  for  the  work  can  be  perfected,  after  the  project  itself  baa 
once  received  national  approval. 

T%Le  necessary  money  must  be  available  as  needed.  Conditions  in  the  past  may  have 
justified  the  course  which  the  federal  government  has  pursued.  On  this  point  no  commesl 
need  be  made.  We  must  accept  the  past  as  it  is  and  profit  by  the  experience  gained.  TV 
permit  this  periodical  destruction  to  continue,  would  be  not  only  an  indictment  of  oir 
patriotism  and  wisdom,  but  an  imescapable  indication  that  we  are  unwilling  to  use  ofir 
present  vast  national  wealth  and  our  administrative  and  engineering  ability  to  remove  thii 
menace  from  the  heart  of  our  country.  We,  therefore,  recommend  that,  there  should  be  «■ 
adequate  appropriation  to  insure  efficient,  continuous  and  economic  work,  ^  funds  to  he 
available  as  needed. 

In  attacking  this  great  national  problem  in  which  the  federal  government  is  to 
sole  responsibility  for  its  solution,  and  is  to  pay  the  entire  cost  of  the  project,  the  projael 
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itself  must  be  definitely  conceived  and  set  apart  from  all  other  domestic  problems.  It 
must  be  singed  out  and  the  solution  considered  and  financed  free  from  any  relationship 
with  other  national  or  local  problems.  This  is  necessary  because  of  the  nation's  interest 
in  a  complete  and  permanent  solution.  Such  a  solution  can  have  nothing  less  than  the 
support  of  the  whole  country.  It  must  have  particularly  the  support  and  judgment  of 
all  business  interests.  These  cannot  be  divided,  nor  can  they  be  considered  in  any  way 
as  related  to  similar  developments  elsewhere.  This  nation  built  the  Panama  Canal  under 
just  such  circumstances,  and  in  some  respects  this  project  is  a  more  important  one  than 
building  the  Panama  Canal.  That  project  was  a  definite  and  entirely  separate  under- 
taking by  the  federal  government.  In  sudi  manner  should  the  government  attack  the 
problem  of  flood  control  in  the  Mississippi  River.  It  must  not  be  entangled  with  any 
local  conditions  or  limitations,  financial,  physical,  or  political.  Neither  should  it  be  tied 
in  with  internal  developments  elsewhere  witliin  the  country.  The  control  of  the  Missis- 
sippi River  floods  is  now  more  than  ever  before  our  greatest  domestic  problem.  Legisla- 
tion should  deal  with  it  singly,  and  free  from  other  projects. 

The  conmiittee  had  presented  to  it  suggestions  for  extending  flood  control  to  tributaries 
of  the  lower  Mississippi  River  and  it  has  considered  plans  on  a  much  larger  basis  involving 
the  entire  Mississippi  River  watershed;  but  it  has  always  been  forced  to  return  to  the 
important  problem  facing  the  main-trunk  system  of  the  lower  Mississippi  River.  So  long 
as  the  system  of  flood  prevention  in  the  lower  region  remains  incomplete,  this  region  re- 
quires first  attention.  The  government  is  already  prosecuting  a  study  of  the  problems  of 
tributary  streams  under  an  appropriation  by  Congress  made  for  that  purpose.  The 
committee  therefore  makes  no  recommendation  on  this  subject,  pending  that  investigation. 

We  have  recommended  that  sole  responsibility  for  constructing  the  works  to  control 
floods  be  placed  upon  the  federal  government  and  the  payment  of  the  entire  cost  by  the 
federal  government  in  order  to  fortify  this  responsibility.  It  is  equally  important  that  the 
plan  of  administration  should  be  centralized.  As  stated  before,  the  project  is  likely  to  be 
more  extensive  than  the  Panama  Canal  and  we  may  well  take  a  leaf  from  the  nation's 
experience  with  that  great  project.  There  should  be  a  carefully  formed  organization 
adapted  to  carry  on  and  complete  a  project  of  such  proportions,  vested  with  ample  power 
for  the  necessary  research  by  way  of  preparation  for  the  adoption  of  its  plans,  and  for  carry- 
ing out  the  work,  and  with  full  discretion  in  all  matters  of  engineering,  operation  and 
maintenance.  We,  therefore,  recommend  that,  flood  control  of  the  Mississippi  River  is  a 
toork  of  suck  magnitude  and  urgency  thai  it  should  he  dealt  vnth  in  legislation  and  administra- 
tion upon  its  own  merits,  separate  and  distinct  from  any  other  undertaking. 
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in  Its  Alluvial  Valley 

Presented  to  the  Secretary  of  War  and  by  Him  to  Congress 


By  Major  General  Edgar  Jadwin 

Chief  of  Engineers 


I  HAVE  the  honor  to  submit  the 
following  project  for  the  flood 
control  of  the  Mississippi  River  in  its 
alluvial  valley. 

The  plan  is  a  comprehensive  one, 
providing  for  the  maximum  flood  pre- 
dicted as  possible,  and  for  future  expan- 
sion to  meet  changing  conditions.  It 
includes  a  spillway  above  New  Orleans, 
diversion  floodways  in  the  Atchafalaya 
and  Tensas  Basins,  a  river  bank  flood- 
way  from  Cairo,  Illinois,  to  New 
Madrid,  Missouri,  together  with 
strengthening  and  a  moderate  raising  of 
existing  levees.  It  is  designed  to  pre- 
vent any  material  increase  in  flood 
stages.  Channel  stabilization  and  nav- 
igation improvement  are  included. 
Exclusive  of  rights  of  way,  incidental 
drainage  works,  and  damages,  if  any, 
reconunended  to  be  borne  by  local 
authorities,  the  estimated  cost  of  flood 
control  works  is  $185,400,000,  and  of 
channel  stabilization  and  mapping 
$111,000,000;  a  total  of  $296,400,000. 
The  distribution  of  cost  must  be  de- 
termined by  law.  The  suggestion  is 
made  that  a  distribution  by  which  the 
cost  of  flood  control  works  in  general  is 
borne  80  per  cent  by  the  Federal 
Government  and  20  per  cent  by  the 
Valley  States,  and  the  entire  cost  of 
channel  stabilization  is  borne  by  the 
United  States,  would  accord  with  the 
fiscal  policy  of  the  President  and  the 
precedents    established    by    Congress. 

^  This  is  a  copy  of  that  part  of  this  report  in 
which  the  pLin  is  presented. — The  Editor. 


The  reorganization  of  the  Mississippi 
River  Conimission,  Federal  control 
over  structures  within  natural  flood- 
ways,  and  the  comprehensive  mapping 
of  the  alluvial  valley  are  also  recom- 
mended. Flood  control  of  tributaries 
will  be  reported  upon  after  the  comple- 
tion of  surveys  already  authorized  by 
Congress. 

The  control  of  Mississippi  floods  by 
reservoirs  is  shown  to  be  too  costly  to 
warrant  their  construction.  Their 
development  for  local  benefits  is  dis- 
cussed. Other  suggested  schemes,  in- 
cluding levees  of  sufficient  height  to 
contain  the  maximum  possible  flood, 
are  discussed,  but  found  inadvisable. 

Essential  Features 

The  recommended  plan  fundamen- 
tally differs  from  the  present  project  in 
that  it  limits  the  amount  of  flood  water 
carried  in  the  main  river  to  its  safe 
capacity  and  sends  the  surplus  water 
through  lateral  floodways.  Its  essen- 
tial features  and  their  functions  are: 

Floodways  from  Cairo  to  New 
Madrid,  from  the  Arkansas  River 
through  the  Tensas  Basin  in  the  Red 
River,  and  from  the  Red  through  the 
Atchafalaya  Basin  to  the  Gulf  of 
Mexico.  These  will  relieve  the  main 
channel  of  the  water  it  cannot 
carry  and  lower  the  floods  to  stages 
at  which  the  levees  can  carry  them. 

A  controlled  spillway  to  hold  the 
levels  down  to  safe  stages  at  and 
near  New  Orleans. 
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Local  setting  back  of  the  levees  in 
the  main  river  at  bottle  necks  to 
increase  its  carrying  capacity  and 
reduce  its  flood  heights. 

Greater  protection  against  cre- 
vasses by  strengthening  the  levee  by 
reducing  flood  heights  through  the 
increased  widths  of  channel  afforded 
by  floodways,  spillways  and  set- 
backs, and  by  moderately  raising  the 
levees  where  needed  to  meet  pre- 
dicted flood  stages. 

The  progressive  revetment  of 
caving  banks  to  protect  the  founda- 
tion of  the  levees  and  to  stabilize  the 
river  both  for  flood  control  and 
navigation. 

Improved  navigation  channels  for 
river  traffic,  not  less  than  300  feet 
wide  and  9  feet  deep,  to  be  obtained 
by  dredging  and  draining  works 
where  necessary  between  Cairo  and 
New  Orleans. 

The  estimated  construction  cost  of 
the  complete  plan  is  $£96,400,000,  and 
it  can  be  advantageously  executed  in 
approximately  ten  years. 

The  project  recommended  gives  the 
maximum  of  results  for  the  minimum 
of  cost.  It  recognizes  the  interests  and 
protects  the  rights  of  those  who  will  be 
chiefly  benefited  and  of  the  taxpayers 
who  furnish  the  funds.  Complete 
flood  control  embodying  the  cheapest 
practicable  reservoir  system  would  be 
much  more  expensive. 

The  plan  heretofore  pursued  has  been 
the  construction  of  levees  high  enough 
and  strong  enough  to  confine  all  of  the 
flood  waters  within  the  river  channels. 
The  levees  that  have  been  constructed 
are  not  sufficiently  high  for  such  floods 
as  are  now  predicted.  The  cost  of 
raising  and  strengthening  them  suffi- 
ciently to  carry  extreme  floods  would 
greatly  exceed  the  cost  of  the  plan 
proposed.  Furthermore,  the  extent  of 
the  disaster  which  follows  a  crevasse 


increases  greatly  as  the  flood  is  forced 
to  higher  stages  by  confinement  whoUy 
within  the  levee  system.  The  loss  of 
life  and  property  in  the  recent  great 
flood  in  the  alluvial  valley  followed  the 
breaking  of  the  levees  which  reclaimed 
the  land  for  the  use  of  man.  This 
reclamation  had  been  pushed  so  far 
that  insufficient  room  was  left  in  the 
river  for  the  passage  of  the  unprece- 
dented volume  of  flood  water.  The 
levees  must  be  strengthened,  but  a  halt 
must  be  called  on  further  material 
increase  in  their  heights  and  the  conse- 
quent threat  to  the  inhabitants  of  the 
areas  they  are  built  to  protect. 

Man  must  not  try  to  restrict  the 
Mississippi  River  too  much  in  extreme 
floods.  The  river  will  break  any  plan 
which  does  this.  It  must  have  the 
room  it  needs,  and  to  accord  with  its 
nature  must  have  the  extra  room 
laterally.  In  its  original  state  the  river 
had  only  one  low  water  channel  untfl 
it  reached  the  flat  land  near  the  Gulf, 
but  in  flood  it  overflowed  an  area  50 
miles  wide,  which  is  really  its  natural 
flood  bed.  The  water  which  cannot  be 
carried  in  the  main  channel  with  the 
levee  at  reasonable  height  must  be 
diverted  and  carried  laterally.  Some 
additional  capacity  can  be  obtained  in 
the  main  river  by  local  setbacks  of  the 
levees.  As  a  general  setback  is  not 
practicable  the  remainder  must  be 
supplied  by  floodways  paralleling  the 
general  course  of  the  river. 

The  plan  recommended  provides  the 
requisite  space  for  the  passage  of  floods, 
and  levees  of  adequate  strength  to 
withstand  them,  so  that  should  a  flood 
recur  of  the  magnitude  of  the  flood  just 
experienced,  the  maximum  of  record,  it 
would  be  passed  out  to  the  Gulf  with- 
out danger  to  life  in  the  alluvial  valley, 
and  without  damage  to  property 
except  in  the  floodways  allotted  for  its 
passage.  Controlling  side  levees  limit 
the  area  of  the  floodways,  and  protect 
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land  not  in  the  floodways  where  such 
protection  justifies  its  cost. 

Should  Divine  Frovidence  ever  send 
a  flood  of  the  maximum  predicted  by 
meteorological  and  flood  experts  as  a 
remote  probability,  but  not  beyond  the 
bounds  of  ultimate  possibility,  the 
floodways  provided  in  the  plan  are  still 
normally  adequate  for  its  passage 
without  having  its  predicted  heights 
exceed  those  of  the  strengthened 
levees.  The  plan  is  designed  to  be  both 
simple  and  comprehensive,  flexible  and 
adequate  to  prevent  a  calamity  such  as 
that  of  1927  from  happening  again  as 
the  result  of  any  flood  past  or  predicted. 
It  is  capable  of  modification  or  expan- 
sion, if  desirable,  to  further  accommo- 
date an  increasing  population  and  its 
property. 

Flood  Control  of  Tributaries 

Plans  for  the  flood  control  of  the 
tributaries  will  be  developed  as  funds 
become  available  in  accordance  with 
an  act  passed  at  the  last  session  of 
Congress.  It  is  impracticable  to  pre- 
sent such  plans  at  this  time,  because  of 
lack  of  data  and  time.  Congress 
recognized  the  need  for  further  data 
when  at  its  last  session  it  enacted  a  law 
in  the  River  and  Harbor  Act,  approved 
January  21,  1927,  authorizing  and 
directing  surveys  by  the  Corps  of 
Engineers  of  a  large  number  of  rivers, 
including  the  tributaries  of  the  Missis- 
sippi, to  determine  the  best  use  of  their 
water  resources.  Flood  control,  power, 
irrigation,  drainage,  navigation  and 
water  supply  must  all  be  considered. 
This  act  was  designed  to  promote  the 
harmonious  and  co5rdinate  develop- 
ment of  all  our  water  resources.  Work 
on  these  surveys  will  require  several 
years  and  will  be  expedited  as  funds  are 
made  available  in  future  appropriation 
bills.  Much  work  which  has  been  done 
m  arriving  at  the  present  alluvial  valley 
project,  particularly  that  done  in  the 


study  of  reservoirs,  will  be  of  value 
when  the  tributary  studies  are  under- 
taken. Many  reservoirs  on  the  tribu- 
taries which  would  be  of  little  help  to 
the  Mississippi  will  be  of  great  value  in 
the  control  of  floods  on  the  tributaries 
as  well  as  for  other  uses. 

For  the  above  reasons,  only  the  lower 
courses  of  such  tributaries  as  are 
directly  connected  with  the  flood 
control  of  the  Mississippi  in  the  alluvial 
valley  are  included  in  the  plan  herein. 
The  other  parts  of  the  tributaries  will 
be  reported  on  as  soon  as  practicable 
as  contemplated  by  the  Act  of  Congress 
referred  to  above. 

Description  of  Plan  for  Flood 
Control  of  Au^uvial  Valley 

The  details  of  the  plan  by  which  the 
surplus  water  will  be  carried  with  safety 
vary  in  different  parts  of  the  river. 
The  alluvial  valley  of  the  river  may  be 
considered  in  three  principal  sections; 
the  northern,  comprising  the  St. 
Francis  Basin  on  the  west  side  of  the 
river;  the  middle,  including  the  Yazoo 
Basin  on  the  east,  and  the  Tensas 
Basin  on  the  west,  running  on  the  east 
from  near  Memphis  to  Vicksbiirg  and 
on  the  west  from  the  Arkansas  River 
to  the  Red  River;  and  the  southern,  or 
Louisiana  Section,  from  the  Red  River 
to  the  Gulf  of  Mexico. 

The  portion  of  the  alluvial  valley 
from  Cap)e  Girardeau,  the  northern 
limit  of  the  alluvial  valley,  to  Cairo, 
can  be  protected  by  a  slight  increase  in 
the  size  of  the  levees.  The  serious 
problem  begins  at  Cairo  at  the  con- 
fluence of  the  Ohio  and  the  Mississippi. 
From  here  to  New  Madrid  the  main 
levee  on  the  west  bank  chokes  the  river 
unduly  and  should  be  set  back  suffi- 
ciently to  lower  the  head  of  water  at 
Cairo  by  6  feet  in  an  extreme  flood. 
The  existing  river  bank  levee  will  be 
retained,  but  lowered  5  feet.  The 
floodway  between  the  new  and  the  old 
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levees  will  be  capable  of  cultivation  at 
all  times  excepting  in  floods  greater 
than  that  of  1922. 

An  estimate  is  included  for  removing 
part  of  the  dike  on  the  Tiptonville 
Ridge  to  reduce  the  backwater  area  at 
the  mouth  of  St.  Johns  Bayou  to  the 
mmimum  practicable. 

Prom  New  Madrid  south  to  the 
mouth  of  the  Arkansas,  the  levees  will 
be  raised  moderately.  Local  setbacks 
will  be  made  below  Helena  and  at 
other  bottlenecks  where  necessary  to 
restore  greater  cross  sections  in  the 
main  river.  These  modified  works  are 
designed  to  carry  the  highest  predicted 
flood,  except  that  it  may  be  found 
expedient  not  to  raise  the  levees  oppo- 
site the  backwater  areas  of  the  St. 
Francis  and  "V\Tiite  Rivers.  In  this 
event,  if  a  possible  sup)erflood  should 
come,  it  may  cause  a  crevasse  in  the 
levees  at  these  points,  increasing  some- 
what the  height  and  acreage  of  back- 
water area,  but  doing  comparatively 
little  harm. 

From  the  mouth  of  the  Arkansas  to 
the  Old  River,  at  the  mouth  of  the  Red, 
extreme  floods  cannot  be  carried  be- 
tween levees  of  the  Mississippi  without 
dangerous  increase  in  their  heights.  A 
floodway  for  excess  floods  is  provided 
down  the  Boeuf  River,  on  the  west  side 
of  the  river.  Excess  water  cannot  be 
carried  through  the  section  on  the  east 
side,  since  it  would  be  forced  back  into 
the  main  river  by  the  high  lands  on  the 
east  bank  below  Vicksburg  and  have  to 
be  carried  thence  for  160  miles  between 
the  main  river  levees  to  the  mouth  of 
the  Red  River.  The  entrance  to  the 
floodway  is  closed  by  a  safety  plug 
section  of  the  levee,  at  present  grade, 
which  is  located  at  Cypress  Creek,  near 
the  mouth  of  the  Arkansas.  To  ensure 
their  safety  until  this  section  opens,  the 
levees  of  the  Mississippi,  from  the 
Arkansas  to  the  Red,  will  be  raised 
about  3  feet.    To  prevent  flood  waters 


from  entering  the  Tensas  Basin,  except 
into  the  floodway  during  high  floods, 
the  levees  on  the  south  side  of  the 
Arkansas  will  be  strengthened  and 
raised  about  3  feet  as  far  upstream  as 
necessary. 

The  section  at  the  head  of  the  flood- 
way  will  protect  the  land  within  the 
floodway  levees  against  any  flood  up  to 
one  of  the  magnitude  of  the  1922  flood. 
A  flood  of  a  magnitude  somewhere 
between  that  of  1922  and  of  1927  will 
break  it,  turning  the  excess  water  down 
the  floodway,  which  will  carry  it  safely 
to  the  backwater  area  at  the  mouth  of 
the  Red  River. 

Below  the  Red  River,  setbacks  of  the 
levees  will  be  made  at  critical  places  in 
the  main  river,  to  insure  the  better 
discharge  of  flood  waters,  but  the 
carrying  capacity  of  the  main  river 
cannot  be  increased  materially  without 
unwarranted  hazard  to  life  and  prop- 
erty in  the  state  of  Louisiana.  At  the 
city  of  New  Orleans,  an  increase  in  levee 
height  is  considered  unsafe,  aside  from 
the  great  cost  of  raising  the  levees  and 
the  wharves  built  upon  them.  To 
afford  proper  protection  to  New 
Orleans,  with  its  population  of  nearly 
half  a  million  and  property  value  of 
over  a  billion  dollars,  a  special  floodway 
upstream  from  the  city  is  essential. 
The  most  practicable  location  is  on  the 
east  side  of  the  river,  discharging  into 
Lake  Pontchartrain.  A  controlled 
spillway  at  Bonnet  Carr6  will  limit  the 
discharge  through  this  floodway  to 
that  necessary  for  the  protection  of  the 
city. 

At  high  floods  it  is  also  necessary  to 
divert  down  the  Atchaf alaya  Basin  the 
flood  waters  in  excess  of  the  discharge 
capacity  between  the  levees  of  the 
Mississippi.  This  is  accomplished  by 
strengthening  and  raising  the  levees  on 
the  main  river  3  feet  for  the  necessary 
distance  to  assure  their  safetv  until 
levees  at  the  head  of  the  Atchafalay* 
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Basin  open.  The  levees  on  the  south 
bank  of  the  Red  River  will  be  strength- 
ened and  raised  sufficiently  to  keep 
flood  waters  from  entering  the  Atcha- 
falaya  Basin  except  in  the  floodway, 
through  the  relief  or  fuse  plug  levees  at 
the  head  of  the  floodway.  Back  levees 
are  to  be  constructed  on  both  sides  of 
the  Atchafalaya  Basin  for  the  major 
part  of  its  length,  to  enclose  the 
Atchafalaya  floodway.  Funds  are  in- 
cluded in  the  estimate  for  the  extension 
of  these  levees  to  the  south,  to  limit  the 
overflow  in  the  lower  part  of  the  Basin. 

Existing  levees  on  the  Atchafalaya 
River  will  be  strengthened  and  their 
grade  adjusted  so  that  the  productive 
capacity  of  such  parts  of  the  floodway 
as  are  not  already  swamp  land  will  be 
retained  during  any  flood  of  record  of  a 
less  magnitude  than  that  of  19£7. 

The  plan  includes  an  extension  of 
revetment  of  the  banks  of  the  river,  to 
reduce  the  danger  of  attacks  on  the 
foundations  of  levees  and  their  destruc- 
tion by  caving  banks,  thereby  to  fiu"- 
ther  reduce  the  possibility  of  crevasses 
and  to  stabilize  the  position  of  the  river 
in  order  that  contraction  or  regulation 
works  may  be  provided,  to  assist  in 
securing  and  holding  the  low  water 
channels  needed  for  carrying  the  com- 
merce of  the  valley  in  low  water  as  well 
as  in  high. 

The  area  in  the  alluvial  valley  that 
would  be  flooded  by  Mississippi  River 
water  if  there  were  no  protecting  works 
is  approximately  80,000  square  miles. 
Under  the  plan  recommended,  barring 
accident,  approximately  20,550  square 
miles  will  be  protected  aiinually.  The 
remaining  9450  square  miles,  of  which 
approximately  3340  square  miles  is 
cleared  land,  will  be  protected  on  an 
average  of  from  2  years  in  3  to  14  years 
in  15,  depending  upon  its  location. 
The  remaining  6110  square  miles  are 
swamp  and  timber  land  which  is  not 
injured  by  flood. 


The  estimated  cost  of  $296,400,000 
for  the  construction  of  flood  control  and 
navigation  work  does  not  include  the 
costs  of  rights  of  way  nor  possible 
damage  to  structures  which  have  in- 
vaded the  natural  flood  bed  of  the 
river.  It  is  expected  that  these,  if  any 
of  them  are  legal  and  proper,  will  be 
borne  by  the  states  or  other  local 
interests  who  will  in  general  be  greatly 
beneflted  by  the  execution  of  the  plan. 

Economic  Necessity  and  Local 
Cooperation 

As  directed  by  the  law  relating  to 
reports  by  the  Department,  I  submit  a 
statement  as  to  the  general  and  local 
benefits  of  the  plan  and  the  local  co5p- 
eration  that  should  be  required  on 
account  of  local  benefits.  The  ques- 
tion must  be  viewed  from  the  stand- 
point not  only  of  those  in  the  valley 
needing  flood  protection,  but  also  of  the 
taxpayers  in  other  parts  of  the  country, 
including  the  regions  from  which  the 
flood  waters  come,  who  suffer  indirectly 
from  flood  disasters,  and  on  whom  the 
bulk  of  the  burden  of  Federal  expendi- 
ture must  fall. 

Several  estimates  of  different  well- 
protected  parts  of  the  delta  valley 
result  in  an  average  price  per  acre  of 
$224  when  towns  and  all  property, 
such  as  houses,  roads,  railroads,  land, 
etc.,  are  included.  The  total  area  of 
the  valley  originally  subject  to  overflow 
is  29,790  square  miles,  or  19,065,600 
acres,  12,000,000  acres  of  which  is 
usable.  This  12,000,000  acres  at  $224 
per  acre  is  worth  about  $2,688,000,000. 
Adding  the  probable  value  of  New 
Orleans  would  bring  this  sum  up  to 
about  $3,500,000,000.  Movable  prop- 
erty added  would  make  it  something 
like  $5,000,000,000. 

The  value  and  population  behind  the 
levees  are  increasing  all  the  time.  It 
has  been  estimated  that  damages  from 
the  1927  flood  were  over  $200,000,000. 
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The  plan  for  river  control  contem- 
plates spending  about  $3,000,000,000, 
or  about  one-sixteenth  of  the  value 
estimated  above.  On  the  basis  of 
12,000,000  acres  of  usable  land,  this  is 
an  average  expenditure  of  about  $25 
per  acre,  but  it  must  be  remembered 
that  this  includes  protection  to  cities, 
towns,  etc. 

The  cost  of  the  project  is  unquestion- 
ably justified.  It  will  prevent  a  repeti- 
tion of  the  widespread  disaster,  human 
suffering,  dislocation  of  the  economic 
life  of  the  valley,  interruption  of  inter- 
state commerce,  and  the  eflfect  on  the 
general  welfare  of  the  nation,  that 
attended  the  recent  flood.  The  ex- 
penditure would  be  justified  even 
though  such  a  flood  occurs  but  once  in 
150  years.  It  will  prevent  the  less 
extensive  flood  disasters  that  are  likely 
to  occur  at  much  more  frequent  in- 
tervals. The  protection  afforded  to 
the  cities  back  of  the  levees  in  the  valley 
against  a  flood  even  greatly  exceeding 
that  just  past  is  especially  justifiable 
from  a  humanitarian  standpoint,  since 
an  unexpected  break  in  the  levees  at 
these  places  would  probably  result  in 
serious  loss  of  life  and  might  be  an 
unparallelled  catastrophe. 

The  estimated  cost  of  $296,400,000 
for  the  construction  of  flood  control  and 
navigation  works  does  not  include  the 
costs  of  rights  of  way  for  flood  control 
works,  the  cost  of  any  drainage  works 
required  therewith  nor  the  cost  of  any 
flowage  rights  that  may  be  required, 
nor  damages,  if  any,  resulting  from  the 
execution  of  the  plan.  No  questions  of 
rights  of  way  or  damages  arise  in  con- 
nection with  the  navigation  works. 
Local  interests  should  in  the  future  as 
in  the  past  provide  all  rights  of  way  for 
flood  control  structures.  They  best 
can  obtain  the  land  at  a  fair  value,  and 
vexing  questions  as  to  Federal  owner- 
ship, administration  or  police  of  the 
narrow  strips  of  land  will  be  eliminated. 


Their  land  is  enhanced  in  value  by  the 
works.  Tax  collections  show  that  the 
land  in  the  Upper  Yazoo  Basin  has  ten 
times  the  value  that  it  had  before  it  was 
leveed.  The  United  States  ought  not 
to  buy  a  part  of  the  land  to  enhance 
the  value  of  the  rest. 

Such  drainage  works  as  will  be  re- 
quired in  connection  with  new  interior 
levee  construction  are  of  direct  benefit 
to  the  lands  affected  and  their  cost 
should  be  borne  locally. 

It  is  a  fundamental  principle  that  no 
damages  lie  again;:>t  either  Federal  or 
State  Government,  or  local  agencies,  on 
account  of  an  accidental  crevasse  in  the 
levees.  The  plan  has  been  drawn  to 
reduce  to  a  minimum  the  damage  to 
lands  and  structures  resulting  from  the 
flow  at  high  floodb  through  the  flood- 
ways.  All  property  affected  lies  in  the 
natural  high-water  bed  of  the  river. 
Much  of  this  land  was  transferred  to  the 
states  by  the  Swamp  Act  approved 
September  28,  1850.  The  purpose  of 
this  Act  was  to  enable  the  states  to 
construct  the  necessary  levees  and 
drains  to  reclaim  the  swamp  and  over- 
flowed lands  therein.  The  principle 
involved  was  not  new,  as  the  early 
French  grants  in  the  lower  valley  con- 
tained a  proviso  requiring  the'  grantee 
to  construct  and  maintain  a  levee  line 
along  the  river  front  of  his  property. 
In  the  state  of  Louisiana,  this  old 
servitude  has  been  transferred  by  the 
state  to  the  levee  district  in  w^hidi  the 
land  is  located.  Whether  or  not 
the  servitude  of  flooding  was  trans- 
ferred to  private  owners  when  the  land 
was  sold,  the  servitude  existed  when 
the  land  was  granted  to  the  states  with- 
out cost.  It  should  not  now  be  paid 
for  by  the  Federal  Government. 
Moreover,  the  lands,  with  some  excep- 
tions, will  have  the  same  protection  as 
is  afforded  by  the  present  levee  system, 
a  protection  provided  partly  at  the 
expense  of  the  Federal  Government. 
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The  exceptions  are  the  lands  in  the 
Bonnet  Carr6  floodway  and  in  the  set- 
back floodway  from  Bird's  Point  to 
New  Madrid.  The  acquisition  of  flow- 
age  rights  by  the  state  or  local  interests 
may  be  necessary  in  these  cases.  In 
any  case,  the  lands  should  remain  in 
private  ownership  in  order  that  their 
productive  capacity  may  be  fully 
availed  of.  The  United  States  does 
not  in  general  own  the  bed  of  navigable 
streams;  much  less  need  it  own  land 
flooded  only  at  long  intervals.  Dam- 
ages, if  any,  which  may  be  found  legal 


procedure  requisite  to  the  enactment 
of  the  legislation  would  unduly  delay 
the  initiation  of  work  of  far-reaching 
benefit,  particularly  if  such  work  is 
essential  to  the  protection  of  another 
state  which  has  fulfilled  these  condi- 
tions. 

The  present  Flood  Central  Act 
provides  that  local  interests  shall  pay 
one-third  the  cost  of  levee  construction. 
The  following  table  shows  the  propor- 
tions of  the  cost  of  levees  actually  borne 
in  the  past  by  the  Federal  Government 
and  local  authorities : 


Amounts  Expenobd  bt  the  Unttbd  States  Government  in  the  Construction  of  Levees 

AND  THE  AmOXJST4  EXPENDED  BT  StATES,  LeVEE  DISTRICTS,  AND 

communitieb  interested,  from  1882  to  december  81,  1926, 
Covering  Coot  of  Yardage  Placed,  Rights  of  Wat, 
Interest,   Engineering  Expenses,  Repair 
Work,  High-water  Expenses, 
Crevasse  Closing,  Etc. 


M.  R.  C. 

Districts 

Expended  by 
United  States 
from  Govern- 
ment Funds 

Expended  by 
United  Stotes 
from  Contrib- 
uted Funds 

Expended  by 

State  and 

Local 

Organizations 

Total 

Nortliem 

$8,127,533.49 
19,796,161.78 
27,614,208.84 
20,552,089.47 

$1,083,857.69 
4,348,420.82 
5,852,103.37 
3,773,898.32 

$9,916,110.91 
42,766,497.05 
34,782,460.96 
64,488,106.33 

$14,127,502.09 

PiTst  Mid  Second 

66,911,079.65 

Third 

68.248.773.17 

Fourth 

88.814.094.12 

Total 

$71,089,993.58 

80% 

$15,058,280.20 

7% 

$151,953,175.25 

63% 

$238,101,449.03 

and  proper  as  a  consequence  of  the 
plan  should  be  met  by  the  states,  since 
these  will  be  directly  benefited  by  the 
works. 

The  project  should  be  authorized 
subject  to  the  condition  that,  except 
when  specially  authorized  by  the  Secre- 
tary of  War,  upon  the  recommendation 
of  the  Chief  of  Engineers,  no  Federal 
funds  shall  be  expended  upon  the  part 
of  the  project  within  any  state  until 
that  state  has  accepted  by  appropriate 
legislation  these  conditions  and  respon- 
sibilities. The  saving  exception  is 
suggested  to  cover  the  case  where  the 


In  addition  to  meeting  the  costs 
shown  in  the  table,  the  inhabitants  of 
the  valley  have  been  subject  to  recur- 
ring flood  damage.  The  direct  dam- 
ages suflFered  from  the  1927  flood  are 
estimated  by  the  Mississippi  Flood 
Control  Association  to  have  been 
$236,334,414.06. 

The  table  clearly  shows  that  the 
people  of  the  valley  have  borne  much 
the  greater  part  of  the  cost  of  flood 
protection,  although  the  United  States 
has  given  substantial  aid.  The  local 
participation  has  furthered  the  keen 
interest  of  each  locality  in  the  proper 
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execution  of  the  work.  It  has  afforded 
a  cheek  on  pressure  for  the  execution  of 
works  not  economically  justified. 

The  division  of  cost  has  led  to  some 
division  of  control.  The  enlargement 
of  levees  affecting  large  areas  has  been 
delayed,  in  some  cases,  by  the  failure  of 
a  levee  district  to  furnish  its  share  of 
the  cost.  It  is  doubtful  whether  these 
disadvantages  have  counterbalanced 
the  advantage  of  a  local  proprietary 
interest  in  the  works.. 

The  comprehensive  plan  now  pre- 
sented does  not  include  the  protection 
of  areas  whose  reclamation  is  not 
economically  justified,  but  contem- 
plates that  such  areas  be  left  open  for 
temporary  storage  and  the  discharge  of 
floods.  If  no  local  contribution  is  re- 
quired, the  law  and  the  administration 
of  this  project  must  be  relied  on  to 
prevent  the  construction  of  works  not 
economically  justified.  If  a  contribu- 
tion, small  in  comparison  with  the  cost 
of  work  already  done  and  to  be  done, 
will  assist  materially  in  retaining  the 
proprietary  interest  and  watchfulness 
of  local  authorities,  it  would  seem  to  be 
justified. 

In  view  of  the  national  aspect  of  the 
flood  control  problem  from  the  stand- 
fioint  both  of  the  cause  and  of  the  effect,s 
of  the  floods,  and  in  view  of  the  large 
sums  spent  in  the  past  by  the  people  of 
the  valley  for  flood  protection,  the 
sacrifices  they  have  made  in  meeting 
their  allotments,  the  great  losses  suf- 
fered in  the  past  flood,  and  the  larger 
expenditures  now  required,  it  is  believed 
that  the  United  States  should  bear  a 
larger  proportion  of  the  cost  of  con- 
struction than  in  the  past,  and  that  of 
the  states  or  local  interests  be  as  small 
as  consistent  with  the  results  desired. 
While  the  proportion  must  be  deter- 
mined in  the  wisdom  of  the  President 
and  Congress,  a  division  by  which  the 
United  States  bear  80  per  cent  and  local 
interests  20  per  cent  of  the  cost  of 


levee  construction  and  control  works 
in  general;  and  by  which  the  United 
States  bear  50  per  cent  and  local  in- 
terests 50  per  cent  of  the  cost  of  the 
special  ring  levees  proposed  at  Morgan 
City,  Melville,  Sinunesport  and  Arkan- 
sas City,  would  be  in  general  accord 
with  the  existing  policy  of  the  President 
and  the  precedents  established  by 
Congress. 

The  expenditure  for  flood  control 
structures  proper,  required  in  the 
comprehensive  plan  herein  recom- 
mended, exclusive  of  navigation  works, 
revetments,  etc.,  is  $185,400,000. 

On  the  basis  suggested,  the  total 
construction  costs  would  be  divided  as 
follows: 

Bt  the  United  States 

80%  of  general  levee  and  con- 
trol works $147,300,000 

50%  of  special  protection  work  600,000 

100%  of  works  for  channel  sta- 
bilisation and  mapping 
navigation 111,000,000 

Total $£58,960,000 

Bt  Local  Intebgsts 

^%  of  general  levee  and  con- 
trol works $36,840,000 

50%  of  special  protection  works. .  600,000 

Total $87,440,000 

The  local  interests  are  also  expected, 
under  the  project,  to  furnish  rights  of 
way,  and  protect  the  United  States 
against  charges  for  flowage  easements 
and  damages. 

While  $37,440,000  is  small  in  com- 
parison with  the  amount  to  be  spent  by 
the  United  States  and  with  the  amounts 
already  spent  by  the  people  of  the 
valley,  it  must  be  remembered  that 
those  people  still  owe  considerable  sums 
on  their  bonds  on  which  the  money 
spent  was  raised.  Some  of  the  levee 
districts  are  also  near  the  limit  of  their 
bonding  power  under  present  state  law 
and  also  near  the  limit  of  their  credit. 
However,  it  is  not  equally  clear  that 
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this  expenditure,  spread  over  a  ten-year 
period  among  four  or  more  states, 
would  constitute  an  unreasonable  bur- 
den, on  the  states  themselves,  id  view  of 
the  increased  taxable  values  which  will 
result  from  the  improvement. 

Summary  of  Project 

I  reconomend  the  adoption  and  au- 
thorization of  a  comprehensive  project 
for  the  flood  control  of  the  Mississippi 
River  in  its  alluvial  valley  and  its  im- 
provement from  the  Head  of  the  Passes 
to  the  Ohio  River  as  set  forth  in  this 
document,  to  be  prosecuted  under  the 
direction  of  the  Secretary  of  War  and 
the  supervision  of  the  Chief  of  Engi- 
neers; the  project  to  include  the  flood- 
ways,  spillways,  levees,  channel  stabili- 
zation, mapping,  etc.,  hereinbefore 
reoonmiended,  with  such  modifications 
thereof  as  in  the  discretion  of  the 
Secretary  of  War  and  Chief  of  Engi- 
neers may  be  advisable,  and  the  main- 
tenance of  a  navigation  channel  from 
Cairo  to  New  Orleans  not  less  than  300 
feet  in  width  and  9  feet  in  depth,  all  at 
an  estimated  initial  cost  of  $296,400,000 
with  $6,000,000  annually  for  main- 
tenance after  completion  of  project, 
with  such  distribution  of  costs  as  may 
be  specified  by  law  after  considering  the 
statements  on  economic  necessity  and 
local  c5operation  in  paragraphs  S5  to 
i^  inclusive.  Its  adoption  should  be 
made  subject  to  the  provision  that, 
except  when  authorized  by  the  Secre- 
tary of  War  upon  the  recommendation 
of  the  Chief  of  Engineers,  no  funds  ap- 
propriated by  Congress  for  the  execu- 
tion of  the  project  shall  be  expended  on 
works  within  a  state  until  that  state  by 
appropriate  legislation 

(a)  Has  undertaken  to  provide 
without  cost  to  the  United  States  and 
when  required  the  rights  of  way  for 
all  levee  structures,  and  such  drain- 
age works  as  may  be  made  necessary 
by  new  levee  construction. 


(b)  Has  consented  to  the  main- 
tenance of  the  levee  at  the  head  of 
floodways  within  the  state  at  the 
grades  and  cross  sections  necessary  in 
the  opinion  of  the  Chief  of  Engineers 
for  the  security  of  the  levee  system 
and  the  lands  protected  thereby. 

(c)  Has  agreed  to  hold  and  save 
the  United  States  free  from  all 
damage  claims  resulting  from  the 
construction  of  the  project;  and  to 
maintain  all  flood  control  works  after 
their  completion,  except  controlling 
and  regulating  spillway  structures. 

I  recommend  that  the  Secretary  of 
War  be  authorized  to  continue  in  his 
discretion,  and  under  the  supervision 
of  the  Chief  of  Engineers,  the  prosecu- 
tion of  such  works  for  the  flood  control 
of  the  Mississippi  River  as  have  hereto- 
fore been  authorized  and  are  not  in- 
cluded in  the  project  herein  recom- 
mended; to  expend,  in  an  emergency, 
funds  appropriated  for  the  execution  of 
the  project  on  the  maintenance  of  any 
levee,  when  it  is  demonstrated  to  his 
satisfaction  that  the  levee  cannot  be 
adequately  maintained  by  local  in- 
terests; and  to  secure  the  assistance, 
whenever  practicable,  of  the  United 
States  Geological  Survey,  the  Coast 
and  Geodetic  Survey  or  other  mapping 
agencies  of  the  Government  in  the 
preparation  of  maps  required  in  further- 
ance of  the  project,  and  to  allot  funds 
therefor  to  them  from  funds  appro- 
priated for  flood  control  work. 

I  further  recommend  that  legislation 
be  anacted: 

(a)  Prohibiting  any  obstruction 
not  aflSrmatively  authorized  by  Con- 
gress to  the  flood  discharge  capacity 
of  the  alluvial  valley  of  the  Missis- 
sippi River  below  C&pe  Girardeau, 
and  providing  that  it  shall  not  be 
lawful  to  build  or  commence  the 
building  of  any  levee  or  other  struc- 
ture in  said  alluvial  valley,  or  in  any 
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floodway  provided  therein  unless  the 
work  has  been  recommended  by  the 
Chief  of  Engineers  and  authorized  by 
the  Secretary  of  War. 

(b)  Providing  that  the  penalties 
and  procedure  applicable  to  viola- 
tions of  the  laws  for  the  protection 
and  preservation  of  the  navigable 
waters  of  the  United  States,  enacted 
in  Sections  12  and  17  of  the  River  and 
Harbor  Act  of  March  3,  1899,  shall 
apply  to  violations  of  the  above 
provision  of  law. 

(c)  Providing  that  existing  laws 
relating  to  the  acquisition  of  lands, 
easements  on  rights  of  way  needed 
for  a  work  of  river  and  harbor  im- 
provement shall  be  applicable  to 
the  acquisition  of  lands,  easements  or 
rights  of  way  for  flood  control  works. 


(d)  Amending  Sections  3  and  4  of 
the  Act  of  June  ^,  1879,  constituting 
the  Mississippi  River  Commission; 
to  provide  that  it  shall  be  the  duty  of 
said  Commission  to  advise  on  all 
questions  relating  to  the  improve- 
ment of  navigation  on  the  Missisippi 
River  and  the  prevention  of  destruc- 
tive floods  which  may  be  rrferred  to 
the  Conunission  by  the  President  of 
the  Conunission  or  higher  authority, 
and  to  provide  that  the  President  of 
the  Mississippi  River  Commission 
shall  have  the  qualificatioD&.  now 
prescribed  by  law  for  the  Assistant 
Chief  of  Engineers,  and  shall  receive 
the  rank,  pay  and  allowances  of  a 
Brigadier  General  of  Engineers  while 
actually  assigned  to  such  duty  by 
competent  orders. 


What  Forests  Can  Do  for  the  Mississippi  River 


By  £.  A.  Sherman 

Associate  Forester,  U.  S.  Forest  Service 


IN  1879  the  Government  of  the 
United  States  recognized  that  the 
control  of  the  periodic  floods  of  the 
Mississippi  River  was  a  national  prob- 
lem. To  meet  this  problem  Congress 
created  the  Mississippi  River  Conmiis- 
sioD,  consisting  of  seven  members, 
three  of  whom  are  selected  from  the 
Corps  of  Engineers,  United  States 
Army,  one  from  the  Coast  and  Geo- 
detic Survey,  and  three  from  civil  life. 
This  Commission  operates  imder  the 
direction  of  the  Secretary  of  War  and 
the  Chief  of  Engineers.  Its  integrity 
and  devotion  to  duty  have  never  been 
questioned. 

This  Conunission  after  a  careful 
study  developed  a  plan  for  controlling 
the  floods  by  means  of  a  system  of 
levees  and,  with  the  approval  of  Con- 
gress, work  thereon  started  in  1882. 
Up  to  June  30,  1926,  there  had  been 
expended  in  the  furtherance  of  this 
plan  a  total  of  $174,469,931.06  on  the 
Mississippi  River,  $81,686,285.56,  in- 
cluding $16,689,146.66  contributed  by 
local  interests,  being  for  flood  control. 

In  his  report  for  the  year  ending 
June  30,  1926,  the  Chief  of  Engineers, 
United  States  Army  (page  1793),  said: 

Effect  of  Improvement. — It  may  be  stated 
in  a  general  way.  the  improvement  is  pro- 
viding a  safe  and  adequate  channel  for 
navigation  and  is  now  in  condition  to 
prevent  the  destructive  effect  of  floods. 

Then  came  the  flood  of  1927,  the 
greatest  physical  disaster  in  American 
history.  Of  the  30,000  square  miles 
threatened  with  inundation,  the  levees 
successfully  protected  12,000  square 
miles  having  a  larger  percentage  of 


cultivated  land  than  the  18,000  square 
miles  flooded.  Nevertheless  the  re- 
sulting loss  of  property  was  great  and 
fell  upon  a  people  already  heavily  debt- 
burdened  for  the  construction  of  costly 
flood  defense  works.  Loss  of  hmnan 
life  was  providentially  small,  but  the 
suffering,  misery,  and  despair  was  such 
as  is  only  known  by  a  people  who  have 
to  flee  their  homes  before  the  advancing 
hosts  of  an  invading  army.  In  this 
case  the  invading  army  was  water  in- 
stead of  armed  men.  The  element  of 
personal  conflict  was  absent  but  in  its 
stead  was  an  impersonal  relentless  ele- 
ment that  covered  all  things,  pene- 
trated everywhere,  and  when  it  with- 
drew left  behind  only  death,  filth,  ruin 
and  decay. 

These  facts  are  recited,  not  with  the 
thought  of  charging  delinquency  to  the 
Commission.  Omnipotence  cannot  be 
expected  of  any  human  agency.  Rather 
are  they  recalled  as  proof  that  the 
problem  is  one  of  controlling  great 
natural  forces  and  that  no  system  of 
protection  that  man  erects  can  have 
factors  of  safety  so  great  that  assistance 
from  other  sources  should  be  ignored. 
Doubtless  the  Commission  itself  would 
be  the  first  to  subscribe  to  such  a  con- 
clusion. Probably  there  is  nowhere  in 
the  country  today  any  considerable 
sentiment  for  "levees  only,"  but  even 
the  writer  of  this  article  acknowledges 
a  conviction  favoring  "levees  first." 

In  the  past  there  has  probably  been 
a  tendency  to  overstate  the  case  both 
for  and  against  forests  as  a  factor  in 
flood  control.  Let  it,  therefore,  be 
understood  at  the  outset  that  the  writer 
does  not  advocate  forests  as  a  substi- 
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tute  for  levees.  Levees  are  necessary 
noyr,  always  have  been  necessary,  and 
certainly  will  be  necessary  for  genera- 
tions to  come.  They  should  be  con- 
structed high  enough  and  strong 
enough  to  control  the  greatest  flood 
within  the  range  of  reasonable  prob- 
ability. This  country  is  rich  enough 
and  resourceful  enough  to  construct 
a  system  of  levees  of  that  kind,  and  the 
writer  would  not  advocate  diverting 
from  such  a  project  a  single  dollar 
necessary  to  its  successful  completion. 

The  problem  of  providing  immediate 
protection  to  the  region  threatened  by 
flood  waters  can  only  be  solved  by  the 
construction  engineer  whose  field  of 
direct  responsibiUty  is  the  protection 
of  a  limited  area  of  about  30,000  square 
miles,  formerly  used  by  the  Mississippi 
River  periodically  as  part  of  a  great 
flood  channel,  but  now  taken  over  by 
man  for  agricultural  and  other  pur- 
poses. At  the  same  time  there  is  a 
great  problem  of  land  use  which  also 
has  a  direct  bearing  on  the  regimen  of 
the  Mississippi.  It  involves  the  entire 
area  of  about  1,225,000  square  miles 
which  contributes  its  surplus  waters  to 
that  stream.  The  use  which  is  made 
of  any  part  of  that  vast  area  directly 
affects  runoff  and  runoff  makes  floods. 

One  of  the  most  common  forms  of 
use  to  which  land  is  put  is  the  growing 
of  forests.  Generally  speaking,  the 
lands  so  used  are  those  having  the  most 
direct  bearing  on  floods.  They  are 
lands  too  rough  and  steep  for  cultiva- 
tion and  the  high  mountain  lands 
which  receive  a  heavier  precipitation 
than  the  plains  lands.  Forests  of 
swamp  or  bottom  type  and  on  level 
sandy  soils  which  absorb  the  heaviest 
rainfall  without  washing  are  exceptions 
to  the  general  rule. 

Originally  about  60  per  cent  of  the 
Mississippi  basin  was  treeless  and  40 
per  cent  forest.  In  De  Soto's  time  the 
river    was    subject    to    floods.     The 


Missouri  brought  down  its  great  loads 
of  silt  from  the  '"Badlands"  and  the 
Arkansas  brought  its  burden  of  soil 
from  "The  Breaks"  at  the  edge  of  the 
'"Staked  Plains,"  and  each  spring  the 
flood  waters  deposited  a  layer  of  silt 
over  the  30,000  square  miles  which  we 
now  wish  to  permanently  reclaim. 

Since  De  Soto's  day  the  proportion 
of  forest  land  in  the  valley  has  been  cut 
to  20  per  cent,  or  about  250,000  square 
miles.  It  is  idle  to  expect  that  the 
proper  use  of  this  relatively  small  pro- 
portion of  the  entire  watershed  could 
prevent  flck>ds.  Upon  the  other  hand 
it  is  equally  absurd  to  say  that  the  use 
of  so  great  an  area  has  no  bearing  on  re- 
sulting floods  and  runoff.  Avoiding 
extremes  in  either  case,  one  may  expect 
provisions  for  the  eflBcient  protection 
and  management  of  the  forests  now 
existing  on  the  watershed  and  the  re- 
planting of  lands  which  are  now  wash- 
ing badly  and  should  never  have  been 
cleared,  will  be  included  in  future  plans 
for  Mississippi  flood  control,  and  that 
such  use  of  land  will  add  materially  to 
the  security  and  permanent  usefulness 
of  the  supplementary  levees  and  other 
necessary  engineering  structures. 

For  a  clear  understanding  of  the 
influence  of  forests  on  streamflow  regu- 
lation one  must  take  into  consideration 
certain  laws  of  physics  governing  the 
power  of  running  water.  First,  the 
erosive  or  abrading  power  of  a  stream 
varies  as  the  square  of  its  velocity. 
For  example,  if  the  velocity  of  the 
stream  is  increased  ten  times  its  erosive 
power  is  increased  one  liundred  times. 
Second,  the  transporting  power  of 
water  varies  as  the  sixth  power  of  its 
velocity.  For  example,  if  the  velocity 
of  a  stream  is  increased  ten  times,  its 
transporting  power  is  increased  one 
million  times.  A  current  two  miles  an 
hour  will  move  along  its  channel  frag- 
ments of  stone  the  size  of  a  hen's  egg. 
weighing  about  three  ounces,  while  a 
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torrent  of  twenty  miles  an  hour  will 
carry  boulders  weighing  one  hundred  * 
tons. 

It  is  a  self-evident  fact  that  water 
falling  on  steep  lands  tends  to  rapid 
runoff.  The  laws  just  cited  show  that 
erosion  is  tremendously  increased  by 
rapidity  of  runoff.  It  follows  that  for 
any  given  type  of  soil  the  steepest  lands 
are  most  subject  to  erosion.  Therefore 
it  is  upon  steep  rough  lands  that  forests 
as  an  erosion-preventive  factor  are 
most  important. 

Coincident  with  retarding  erosion 
and  runoff,  forests  also  retain  a  consid- 
erable volume  of  moisture  and  increase 
the  amount  taken  up  by  the  soil.  Not 
only  is  the  earth  protected  from  beating 
rainfall  but  the  precipitation  is  broken 
up  by  the  leaf  canopy,  and  must  either 
settle  in  the  form  of  mist  or  reassemble 
on  twigs  and  branches  and  slowly 
trickle  to  the  groimd.  Also,  if  the 
forest  has  been  protected  from  fire  and 
excessive  tramping  of  stock,  the  trick- 
ling moisture  encounters  a  layer  of 
humus  composed  of  dead  leaves  and 
other  vegetation  which  readily  absorbs 
water  amounting  to  several  hundred 
times  its  weight. 

A  layer  of  humus  four  inches  deep 
will  easily  retain  and  transmit  to  the 
soil  one  inch  of  rainfall.  This  state- 
ment is  conservative.  The  immediate 
water  storage  capacity  of  such  a  forest 
may  therefore  be  calculated  as  equiva- 
lent to  36S0  cubic  feet.  The  effect  of 
increasing  water  storage  on  a  single 
acre  would  hardly  be  noticeable  on  the 
smallest  stream.  The  effect  of  even  a 
million  acres  would  scarcely  be  noticed 
in  the  volume  of  a  great  Mississippi 
flood.  However,  it  is  just  as  true  of 
the  Mississippi  flood  as  it  is  of  the 
smaUest  rivulet,  that  its  burden  of 
liquid  and  solids  is  made  up  of  little 
drops  of  water  and  little  grains  of  land. 

The  total  area  of  forest  land  and 
lands  once  forested  but  now  unused  and 


bare  of  forest  growth  in  the  Mississippi 
drainage  basin  is  250,000  square  miles. 
About  200,000  square  miles  of  such 
forests  and  forest  land  is  far  from  doing 
what  it  might  to  hold  back  flood  waters 
and  prevent  erosion.  Some  lands  are 
in  fairly  good  shape;  some  very  bad 
shape.  To  rate  the  present  water  hold- 
ing capacity  of  any  but  the  best  of  these 
lands  at  50  per  cent  that  of  a  well 
stocked,  well  protected  forest  is  gener- 
ous indeed.  If  we  reforest  the  bare 
unused  forest  lands  and  protect  the 
remaining  forests,  both  old  and  young, 
from  fires,  and  prevent  overgrazing,  this 
should  on  the  average  increase  the 
layer  of  humus  on  200,000  square  miles 
by  two  inches.  Such  an  increase  means 
1815  cubic  feet  of  water  storage  by 
each  acre  of  forest  land  so  improved. 
Applied  to  200,000  square  miles  such 
improved  forest  conditions  would  give 
an  increased  water  storage  capacity 
totalling  232,320,000,000  cubic  feet,  or 
the  equivalent  of  the  entire  reported 
average  flow  of  the  Mississippi  River  at 
Quincy,  Illinois,  for  a  period  of  nearly 
thirty-seven  days. 

For  the  purpose  of  assisting  in  the 
regulation  of  streamflow  on  the  Missis- 
sippi, dams  have  been  constructed  at 
the  outlet  of  Lake  Winnebigoshish  and 
five  other  lakes  at  the  headwaters  of 
that  river,  thereby  creating  what  is 
said  to  be  the  greatest  water  impound- 
ing system  in  the  world.  These  six 
great  storage  reservoirs  have  a  total 
impounding  capacity  of  somewhat  over 
ninety-five  billion  cubic  feet.  The 
forests  of  the  valley  can  be  made  to 
store  and  regulate  the  flow  of  about 
two  and  a  half  times  the  total  capacity 
of  these  great  reservoirs  over  and  above 
the  present  water  storage  service,  while 
at  the  same  time  increasing  their  value 
and  effectiveness  for  wood  production, 
outdoor  recreation,  and  other  purposes. 
This  will  not  prevent  floods  but  will 
reduce  them. 
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However,  water  storage  is  not  the 
greatest  service  performed  by  forests 
in  the  direction  of  flood  control.  More 
important  than  water  storage  is  their 
influence  in  preventing  soil  erosion, 
which  after  all  is  the  problem  most 
vital  to  the  Mississippi  Valley.  Floods 
in  the  lower  valley  threaten  peri- 
odically a  region  embracing  a  total  of 
30,000  square  miles,  but  soil  erosion 
is  nibbling  constantly  at  the  fertility 
of  the  1,225,000  square  miles  of 
watershed  contributing  to  flood  nm- 
off. 

The  whole  world  knows  that  the 
Mississippi  flood  of  1927  temporarily 
inundated  a  total  of  about  18,000 
square  miles,  much  of  it  cultivated. 
But  few  know  or  care  that  because  of 
soil  erosion  1842  square  miles  of  plowed 
land  in  four  small  tributary  drainage 
units  just  east  of  the  bottom  lands  in 
Mississippi  was  abandoned  between 
1920  and  1925.  Combined,  the  four 
units  had  a  gross  area  of  only  18,886 
square  miles.  The  abandoned  plowed 
land  of  the  five  year  period  was  there- 
fore over  18  per  cent  of  the  gross  area. 
In  one  unit  50  per  cent  of  the  plowed 
land  was  abandoned  within  the  two 
dates. 

These  cases  are  exterme  examples  of 
what  is  taking  place  in  many  parts  of 
the  Mississippi  watershed.  In  the 
SLggregsite  it  is  reasonably  certain  that 
a  greater  acreage  of  farm  land  has  had 
its  value  for  cultivation  permanently 
destroyed  by  soil  erosion  during  the 
past  five  years  by  floods  on  the  Miss- 
issippi watershed  than  the  gross  area 
endangered  by  inundation  from  Cairo 
to  the  Gulf. 

Undoubtedly  more  poverty  and  suf- 
fering have  resulted  from  soil  erosion 
than  from  floods,  but  it  creates  no 
thrilling  spectacle,  gets  no  newspaper 
headlines  and  no  Red  Cross  relief. 
And  yet  the  family  that  is  driven 
from  its  home  by   gully  washing  is 


a  flood  sufferer  whose  misery  is  no 
less  acute  because  comparatively  un- 
known. 

Land  with  erodible  soils  having  a 
slope  so  slight  as  8^  per  cent  will  under 
the  ordinary  rainfall  conditions  of  the 
great  agricultural  sections  of  the  Missis- 
sippi Valley  lose  on  the  average,  either 
as  bare  or  cultivated  land,  twenty- 
three  tons  of  soil  per  acre  annually. 
The  cultivation  of  lands  with  a  much 
greater  gradient,  even  up  to  two  or 
three  times  as  great,  is  not  uncommon, 
with  erosion  increasing  at  a  greatly 
accelerated  rate. 

Silt  in  a  stream  not  only  increases 
its  volume  but  also  multiplies  its  power 
to  destroy.  It  gives  it  an  abrasive 
capacity  not  possessed  by  a  clear 
stream.  Forests  are  the  best  means  of 
checking  erosion.  Streams  originating 
in  timber-covered  hills  are  clear  and 
pure. 

Forests  cannot  remove  from  the 
Mississippi  all  its  great  burden  of  silt, 
amounting  annually  to  somewhere  be- 
tween half  a  billion  and  a  billion  tons. 
They  can,  however,  if  maintained  on 
steep  lands  largely  reduce  this  silt  bur- 
den as  well  as  assisting  in  regulating 
the  streamflow.  Forests  cannot  pre- 
vent floods  on  the  Mississippi,  but  can 
be  made  to  materially  increase  the 
safety  factor  of  levees  and  other  pro- 
tection works.  Reforestation  would 
also  extend  the  periods  of  usefulness  of 
such  works.  It  is  a  self-evident  fart 
that  a  balance  must  eventually  be 
established  and  maintained  between 
the  amount  of  silt  annually  received 
by  the  river  between  the  levees  below 
Cairo  and  the  amoimt  discharged  into 
the  Gulf  of  Mexico.  If  the  amount 
received  greatly  exceeds  the  amount 
discharged  into  the  Gulf  of  Mexico, 
the  day  of  flood  destruction  must  come 
sooner  or  later.  It  is  cheaper  and 
better  to  keep  rich  soil  on  hillside 
slopes  by  growing  forests  than  to  per- 
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mit  its  accumulation  in  the  river  lation  of  the  valley  a  class  of  raw 
channel.  This  forests  can  do  for  the  material  which  thus  far  in  human  his- 
Mississippi  River,  while  at  the  same  tory  has  been  found  essential  to  prog- 
time  furnishing  to  the  industrial  popu-  ress  and  prosperity. 
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IN  the  course  of  the  material  growth 
of  America  we  find,  beginning  about 
the  middle  of  the  last  century,  a  de- 
velopment which  is  revolutionizing  our 
civilization.  It  is  the  application  to 
our  practical  problems  of  processes  of 
exact  and  fundamental  scientific  analy- 
sis and  synthesb,  to  replace  the  age-old 
methods  of  rule-of-thumb  approxima- 
tion. The  searcher  for  ultimate  be- 
ginnings may  trace  this  process  in 
America  back  to  David  Rittenhouse, 
who  was  described  by  Thomas  Jeffer- 
son as  the  greatest  mind  of  his  age. 
As  with  a  great  river,  there  may  have 
been  many  independent  beginnings,  all 
contributing  to  swell  the  main  stream 
to  a  volume  where  it  would  affect  our 
national  life. 

One  of  the  early  exponents  of  this 
new  and  revolutionizing  spirit  was 
James  B.  Francis  of  Massachusetts. 
About  1850,  not  satisfied  with  the 
crude  methods  then  in  use  for  the 
measurement  of  flowing  water,  he 
carried  through  the  Lowell  hydraulic 
experiments  which  became  a  model  of 
clear,  accurate  engineering  analysis. 

Application  of  Scientific 

Methods  to  Engineering 

Problems 

The  spirit  of  Francis  inspired  the 
engineers  of  the  Metropolitan  Water 
Board,  which  was  the  agency  for  sup- 
plying water  to  Boston  and  its  suburbs. 
Here,  for  perhaps  the  first  time  in 
America,  we  have  an  example  of  a  great 
public  engineering  development  carried 
out  in  a  truly  scientific  spirit,  with 
rigorous  scientific  analysis  and  design. 


When  the  New  York  Board  of  Water 
Supply  started  on  the  great  project  of 
bringing  water  from  the  Catsldlls  to 
New  York  City,  the  work  at  Boston 
was  coming  to  completion,  and  W^aldo. 
Smith,  Chief  Engineer  of  the  New 
York  project,  was  able  to  get  from 
Massachusetts  some  good  men  already 
well  trained  in  large  works  of  that 
particular  type,  to  supplement  those 
developed  in  New  York.  The  work 
done  under  his  direction  stands  out  as 
one  of  the  finest  applications  of  scien- 
tific methods  to  engineering  problems. 

In  1913,  when  the  writer  undertook 
to  organize  the  engineering  forces  of  the 
Miami  Valley  flood  control  project  in 
Ohio,  the  water  supply  development  in 
New  York  was  nearing  completion,  and 
he  was  able  to  secure  some  of  the  men 
who  had  grown  up  under  the  influence 
of  this  great  tradition.  But  he  was  no 
longer  limited  to  a  single  source.  The 
spirit  of  thoroughgoing  scientific  analy- 
sis of  engineering  problems  has  taken 
root  in  many  places,  quite  largely 
through  the  work  of  our  technical 
schools  and  universities,  and  the  fifty 
or  more  engineers  of  the  Miami  project 
gathered  together  by  combing  the 
entire  country  for  men  of  quality,  were 
from  a  dozen  or  more  distinct  fields  of 
training.  The  technical  reports  of  the 
Miami  Conservancy  District  constitute 
a  monument  to  their  scientific  spirit, 
and  are  an  effort  to  pass  on  to  posterity 
the  contributions  they  had  received 
from  the  past. 

Little  by  little  the  methods  of 
thoroughgoing  scientific  analysis  and 
synthesis  are  supplementing,  enlaigkig 
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and  perfecting  the  methods  of  the 
"practical"  engineer  which  were  based 
on  first7hand  experience  and  informal 
judgment  or  intuition.  But  the  proc- 
ess is  far  from  complete.  Within  a 
year  the  writer  has  been  asked  to  pass 
on  the  plans  of  two  great  public  water 
control  projects  in  widely  different 
regions,  which  show  very  little  signs  of 
being  influenced  by  modem  engineering 
methods. 

In  each  case  millions  of  dollars  are 
being  badly  spent,  and  there  is  a  blind 
fumbling  about  for  a  solution.  The 
problems  are  too  great  to  be  solved  by 
informal  judgment  based  on  everyday 
experience.  They  can  only  be  well 
handled  with  clear  rigorous  scientific 
analysis,  based  on  carefully  collected 
data,  and  this  method  is  as  yet  none 
too  familiar  to  those  in  charge.  In 
nearly  all  American  engineering  there 
is  much  scientific  analysis  of  details, 
but  it  is  a  far  cry  from  the  rule-of- 
thumb  work  of  a  century  ago  to  the 
modem  projects  where  analysis  is 
rigorous,  thorough  and  all-inclusive, 
and  where  there  is  an  adequate  exam- 
ination of  every  possibility.  Very 
often  we  find  the  most  conscientious 
and  exact  analysis  of  the  details  of 
design,  while  at  the  same  time  the  main 
features  are  determined  by  guess, 
intuition  or  tradition. 

Rui^e-gf-Thumb  Methods  in  the 
Mississippi  Project 

But  what  has  all  this  to  do  with  the 
problem  of  the  Mississippi?  Just  this, 
that  the  administration  of  the  Missis- 
sippi furnishes  the  outstanding  example 
in  America  of  a  great  engineering  proj- 
ect which  still  in  its  main  outlines  is 
being  handled  by  rule-of-thumb  meth- 
ods. The  problem  is  so  vast  and  so 
€K>mplicated  that  it  is  impossible  of 
economical  mastery  except  by  the  most 
thoroughgoing,  comprehensive  and 
vigorous  scientific  analysis,  and  yet. 


considering  the  problem  as  a  whole, 
these  methods  never  have  been  ap- 
plied. 

Perhaps  the  word  "never"  is  not 
correctly  used,  for  from  1855  to  1860 
two  Army  engineers,  Humphreys  and 
Abbot,  made  a  study  of  certain  char- 
acteristics of  the  river  which  still 
stands  as  a  masterpiece  of  engineering 
research.  But  there  was  no  apostolic 
succession.  There  has  been  much 
desultory  scientific  study  of  details  on 
the  Mississippi,  but  no  comprehensive 
and  exhaustive  analysis  or  synthesis. 

A  brief  account  of  Mississippi  flood 
control  may  help  to  an  understanding 
of  the  situation.  Along  the  Missis- 
sippi River,  from  Cairo  at  the  southerly 
tip  of  Illinois,  to  New  Orleans,  a  hun- 
dred miles  from  the  Gulf,  the  banks  of 
the  river  are  higher  than  the  lands 
farther  back.  The  first  farming  was 
along  these  high  banks.  Slight  over- 
flows were  frequent,  while  very  heavy 
flooding  happened  only  once  in  perhaps 
five  or  ten  years,  so  it  was  possible  for 
planters  to  save  many  of  their  crops  by 
building  little  dykes  or  levees  about 
their  farms. 

The  Mississippi  River  Commission 

As  time  passed  neighboring  planters 
joined  their  levees  together,  then  the 
several  states  passed  laws  for  the  or- 
ganization of  levee  districts,  with  the 
power  of  taxation,  and  finally  the  plan- 
ning and  direction  of  the  whole  work 
was  taken  over  by  the  Mississippi 
River  Commission.  The  Commission 
was  organized  in  1879  by  act  of  Con- 
gress. It  is  headed  by  an  Army  en- 
gineer who  acts  as  its  president,  and 
its  membership  includes  both  Army 
engineers  and  civilians.  Its  agents 
along  the  river  are  Army  engineers, 
who  are  assigned  to  various  stations 
and  are  served  by  civilian  assistants. 
The  assignment  of  army  engineers  to 
these  stations  generally  is  for  short 
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periods,  until  recently  about  two  years 
at  a  station.  The  last  position  of  an 
engineer  assigned  to  the  river  might 
have  been  the  administration  of  an 
Army  post,  or  the  maintenance  of  a 
harbor,  so  there  has  been  small  chance 
to  develop  special  ability  in  river  con- 
trol. At  first  the  functions  of  the 
Conmiission  were  advisory,  but  grad- 
ually, with  increasing  appropriations, 
its  powers  have  increased. 

Throughout  this  whole  process  there 
has  been  a  gradual  development  of 
Mississippi  control  by  the  enlarging 
and  coordinating  of  works  already  in 
existence.  It  has  been  a  step  by  step 
process,  always  building  the  immediate 
future  on  the  immediate  past. 

Successful  Protection  of  the 
Upper  Yazoo  District 

A  typical  case  will  illustrate  the 
methods  used.  The  most  successful 
of  all  flood  control  efforts  along  the 
Lower  Mississippi  are  those  of  the 
Upper  Yazoo  Levee  District.  This 
district  covers  the  territory  from  the 
north  line  of  the  State  of  Mississippi, 
just  below  Memphis,  to  a  point  perhaps 
a  hundred  miles  south.  The  Yazoo 
Delta,  which  is  the  overflow  area  ex- 
tending from  the  Mississippi  River  to 
the  hills  on  the  east,  is  one  of  the  most 
fertile  regions  of  America.  It  is  the 
function  of  the  Upper  Yazoo  Levee 
District  to  protect  most  of  this  area 
from  Mississippi  overflow  by  levees 
along  the  river. 

About  50  years  ago  Major  T.  G. 
Dabney,  a  typical  old-time  Southern 
gentleman,  became  chief  engineer  of 
this  district.  He  had  good  intelli- 
gence, a  dominant  personality,  excel- 
lent political  sense,  and  above  all 
absolute  integrity.  In  other  levee 
districts  the  elected  officials  of  the  dis- 
trict employed  the  chief  engineer.  In 
the  Upper  Yazoo  IJistrict  Major 
Dabney  was  held   in  such  complete 


confidence  by  the  public  that  he  ruled 
like  an  autocrat.  No  elected  official 
who  thwarted  his  purposes  could  long 
hold  office. 

Money  raised  by  taxes  in  the  Upper 
Yazoo  Levee  District  was  spent  for 
building  levees,  and  not  to  pay  political 
debts.  Contractors  got  work  on  their 
merits,  and  not  by  favoritism.  An  in- 
fluential planter  might  insist  that  the 
levee  be  built  near  the  river  edge  where 
it  would  protect  his  field,  but  if  that 
would  put  the  levee  near  a  caving  bank, 
the  planter's  influence  would  count  for 
nothing.  The  levee  would  be  set  back 
at  a  safe  distance. 

Major  Dabney  so  thoroughly  es- 
tablished his  policies  that  since  his 
death  several  years  ago  they  have  been 
continued.  Chief  among  these  poli- 
cies was  the  rule  that  the  levees  of  this 
district  must  always  be  two  or  three 
feet  higher  than  those  just  across  the 
river.  Regardless  of  the  size  of  the 
flood,  the  levees  of  the  Upper  Yazoo 
District  remained  intact  because 
breaks  on  the  other  side  would  provide 
outlets  for  the  swelling  waters.  They  j 
have  held  without  a  break  for  more  | 
than  30  years. 

Three  conditions  made  this  program  I 
possible:  First,  the  integrity,  economy 
and  long  experience  of  Major  Dabney 
made  all  resources  count.  Second, 
while  the  district  across  the  river  was 
recovering  from  disastrous  floods  the 
resources  of  the  Upper  Yazoo  District 
were  intact  and  available  for  building 
more  levees.  Third,  and  of  almost 
controlling  importance,  the  belt  of 
land  to  be  protected  back  of  the  Uppff 
Yazoo  levees  was  wider  than  in  other 
districts,  so  that  a  greater  number  of 
acres  was  available  for  taxation  to 
build  each  mile  of  levee. 

Weaknesses  of  the  Old  System 

Here  we  had  the  old  system  at  its 
best.     But    it    was    a    rule-of-thumb 
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system.  Major  Dabney  did  not  know 
how  much  water  might  come  down  the 
Mississippi.  He  did  not  know  how 
high  his  levees  would  have  to  be  if  all 
other  levees  should  be  as  high  as  his. 
He  did  not  know  the  silt-carrying 
capacity  of  the  river  nor  the  exact 
conditions  under  which  disturbances 
of  flow  would  take  place.  As  to  the 
feasibility  of  reservoir  control,  he  was 
certain  there  was  nothing  in  the  idea, 
although  he  knew  very  little  about  the 
presence  or  absence  of  sites  for  such 
reservoirs,  and,  I  believe,  had  never 
understood  the  principles  on  which 
they  would  best  operate. 

The  writer  once  spent  a  month  with 
Major  Dabney,  and  found  him  to  be  a 
man  of  high  intelligence,  wide  reading, 
and  keen  discrimination,  but  the  mod- 
em method  of  rigorous,  fundamental 
and  comprehensive  analysis  was  not 
his.  He  had  never  been  introduced  to 
it. 

That  same  fundamental  criticism 
holds  against  almost  the  entire  ad- 
ministration of  the  Mississippi  River. 
There  has  been  a  vast  gathering  of 
data,  and  with  reference  to  many 
details  there  has  been  excellent  scien- 
tific analysis.  But  taking  the  problem 
in  its  entirety  it  has  been  handled  by 
observance  of  traditional  dogmas,  arbi- 
trary rules  and  unproven  axioms. 
The  immediate  future  has  been  guided 
by  the  immediate  past.  No  one  com- 
prehended and  mastered  the  whole 
problem  of  the  river.  Comprehension 
of  the  whole  problem  was  impossible, 
for  the  data  never  had  been  gathered 
on  which  such  an  understanding  could 
be  based. 

A  few  specific  cases  will  illustrate 
this  point.  After  the  great  flood  of 
1897  the  Mississippi  River  Commission 
established  a  standard  levee  grade  for 
the  entire  river  below  Cairo.  This 
standard  grade  was  to  be  three  feet 
above  the  height  the  water  of  1897 


would  have  reached  if  confined  between 
levees.  Now  there  are  several  great 
tributaries  entering  the  Mississippi — 
the  Upper  Mississippi,  the  Missouri, 
the  Ohio,  the  White,  the  Arkansas,  and 
the  Red.  In  1897  some  of  these  were 
greatly  in  flood,  and  others  were  not. 
To  plan  the  levee  system  as  though  the 
1897  flood  was  typical  of  all  floods  was 
certainly  rule-of-thumb  engineering. 

In  1912  another  great  flood  occurred, 
and  again  the  levees  were  broken. 
(They  had  not  all  been  brought  up  to 
the  1897  standard.)  Thereupon  a  new 
standard  levee  height  was  adopted  by 
the  Commission,  which  was  three  feet 
above  the  1912  high  water,  similarly 
determined.  In  1927,  as  might  have 
been  expected,  there  was  a  very  dif- 
ferent distribution  of  flood  waters  in  the 
different  tributaries,  and  the  rule-of- 
thumb  grade  line  of  1912  did  not  fit. 

The  "Levees  Only"  Policy 

In  the  choice  by  the  Mississippi 
River  Commission  of  agencies  for  flood 
control  there  is  a  long  tradition  of 
similar  rule-of-thumb  methods.  About 
50  years  ago  the  Commission  adopted 
a  policy  of  "levees  only."  No  con- 
clusive study  ever  had  been  made  of 
other  methods.  The  writer  has  step 
by  step  followed  back  the  history-  of 
these  arguments,  in  government  docu- 
ments and  in  technical  literature,  and 
always  he  has  found  generaUzations, 
assertions  and  hazy  references  to  former 
thorough  studies,  but  never  any  evi- 
dence of  the  studies  themselves. 

The  recent  national  meeting  of  the 
American  Society  of  Civil  Engineers, 
October,  1927,  was  largely  given  over 
to  a  discussion  of  the  Mississippi 
problem.  At  that  meeting  there  was 
presented  the  embarrassing  spectacle 
of  engineers  of  national  reputation  and 
long  experience  proposing  widely  vary- 
ing and  conflicting  solutions  to  this 
great  problem.     The  reason  for  this 
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conflict  and  confusion  is  that  no  one  is 
in  possession  of  the  facts. 

The  Mississippi  River  Conunission, 
in  its  absolute  faith  in  the  traditional 
doctrine  of  "levees  only,"  has  held 
that,  except  for  working  out  conditions 
relating  to  levees  and  bank  revetment, 
it  had  all  the  facts  necessary,  and  has 
discouraged  the  thorough,  patient  and 
widespread  work  which  must  be  the 
basis  for  any  adequate  and  economical 
plan.  Its  members  have  stated  re- 
peatedly and  unequivocally  that  there 
is  no  material  uncertainty  about  the 
cost  of  complete  and  final  protection. 
It  has  discouraged  thorough  investiga- 
tion by  its  statement  to  the  effect  that 
the  work  was  rapidly  approaching  final 
completion.  Yet  today  it  is  unques- 
tionably true  that  never  in  the  history 
of  the  Mississippi  River  Conamission 
have  its  estimates  of  the  cost  of  com- 
pleting its  work  been  more  than  10 
per  cent  or  £0  per  cent  of  the  true  cost. 
That  tragic  result  of  rule-of-thumb 
engineering  would  have  been  unneces- 
sary if  the  methods  of  modem  engineer- 
ing analysis  had  been  in  control. 

A  Thorough  Study  of  the 
Problem  Needed 

What  should  be  done? 

First,  we  should  know  the  facts. 
Second,  we  should  have  a  scientific 
analysis  and  interpretation  of  them. 
And,  third,  after  a  comparison  of  all 
possible  methods  and  combinations,  a 
comprehensive  plan  should  be  adopted. 

An  emergency  is  to  be  met,  and  first 
of  all  we  should  know  what  is  necessary 
to  bring  the  river  back  to  its  past  stage 
of  control.  Already  much  of  this  work 
is  being  done. 

With  the  inmiediate  emergency  cared 
for,  the  necessary  time  should  be  taken 
and  expense  incurred  to  make  a  study 
of  all  phases  of  the  river  problem,  and 
to  prepare  plans  for  permanent  control. 
Such  a  study  probably  would  take  ten 


years  or  more,  though  much  effective 
work  will  be  possible  during  that  time. 

Use  for  a  Hydraulic  Laboratory 

We  must  understand  the  behavior  of 
the  river.  To  this  end  a  part  of  the 
necessary  studies  can  be  made  best  on 
the  river  itself,  and  part  in  a  hydraulic 
laboratory.  The  establishment  and 
maintenance  of  such  a  laboratory  would 
help  greatly  to  solve  many  perplexing 
problems  of  river  control.  It  is  pos- 
sible on  a  small  scale  to  discover  many 
of  the  laws  and  characteristics  of  water 
flowing  on  a  large  scale.  Some  of  the 
finest  hydraulic  design  ever  worked  out 
under  the  writer's  direction  was  de- 
veloped by  that  method. 

Along  with  the  hydraulic  laboratoiy 
there  should  be  a  far  more  thorough 
and  intimate  study  of  the  river  than  has 
ever  been  made.  At  what  velocities 
does  it  deposit  silt?  At  just  what 
velocities  and  imder  just  what  con- 
dition does  it  cave  its  banks?  To 
what  extent  does  the  whole  river 
bottom  move  during  high  water? 
What  would  be  the  effects  of  outlets 
and  spillways?  What  conditions  are 
necessary  to  prevent  a  shallowing  of 
the  channel? 

We  need  to  know  more  about  the 
origins  and  possibilities  of  floods. 
How  much  has  each  tributary  con- 
tributed in  the  several  floods?  (Far 
too  little  is  known  on  this  point.) 
What  is  the  probable  maximum  flood 
on  each  tributary  in  10,  25,  50, 100  and 
500  years?  What  is  the  probability  of 
coincidence  of  floods  on  various  tribu- 
taries? How  would  such  coincidence 
affect  floods  on  the  main  river?  Whst 
is  the  effect  of  levees  on  these  lower 
tributaries  in  forcing  the  water  into  the 
main  river? 

A  Study  of  Various  Methods  Needed 

We  need  to  know  about  the  feasi- 
bility   and    value    of    every    possible 
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method  of  flood  control  on  the  Missis- 
sippi, and  of  every  possibility  of  com- 
bination of  different  methods.  It 
might  seem  on  first  thought  that 
this  would  mean  an  endless  job  of 
comparing  an  infinite  number  of  pos- 
sible combinations,  and  that  no  final 
and  conclusive  best  ever  could  be 
reached. 

This  is  not  the  case.  Such  an  analy- 
sis can  proceed  from  the  smaller  com- 
ponents to  the  greater,  with  the  or- 
derly, methodical  elimination  of  the 
less  desirable  methods,  so  that  the 
problem  moves  surely  and  steadily  to 
the  one  best  solution,  which  probably 
wiU  be  a  combination  of  many  methods. 
So  far  as  the  writer  is  aware,  the  first 
clear  statement  of  such  a  process  of 
large  scale  definitive  engineering  analy- 
sis is  given  in  the  technical  reports  of 
the  Miami  Conservancy  District.^ 

There  must  be  a  study  of  the  possi- 
bility of  diversions  and  outlets  from  the 
main  river  and  from  its  tributaries,  of 
reservoir  control,  and  of  spillways,  as 
well  as  of  control  by  levees  and  revet- 
ments. There  has  been  much  heated 
argument  for  and  against  these  alterna- 
tive methods,  but  no  adequate  study  of 
them.  There  must  be  a  study  of  the 
greatest  possible  combination  of  flood 
which  it  is  wise  to  protect  against,  and 
of  the  methods  and  devices  for  limiting 
damage  in  case  that  maximum  is  ex- 
ceedeci. 

For  50  years  the  public  has  been 
made  to  believe  that  the  Mississippi 
problem  lay  in  a  choice  between  levees 
and  other  methods.  Such  is  not  the 
case.  A  final  correct  design  without 
doubt  will  be  a  combination  of  several 
methods,  each  used  in  the  places  and  to 
the  extent  that  is  most  effective. 

There  should  be  a  study  of  the  re- 

^  "Hydraulics  of  the  Miami  Flood  Control 
Project."  Tedinical  Reporta,  Part  VII,  Chap- 
ter XII.  Published  by  the  Miami  Conservancy 
District,  Dayton,  Ohio. 


sponsibility  for  flood  damage,  to  deter- 
mine whether  and  to  what  extent  any 
habits  of  the  northern  states  have  in- 
creased flood  damage  below.  The 
writer  is  of  the  opinion,  from  the  most 
careful  study  available,  that  the  case  of 
the  Lower  Mississippi  against  the  north 
in  this  respect  is  almost  absolutely  un- 
supported by  any  evidence.  If  there 
is  such  evidence  it  should  be  discovered 
and  carefully  weighed. 

Unless  the  Lower  Mississippi  is  to 
become  permanently  a  pauper  region 
to  be  cared  for  by  the  National  Govern- 
ment, there  should  be  a  study  of  the 
equitable  distribution  of  the  cost  of 
protection. 

Need  for  a  Review  op  the  Legal 
Necessities 

The  legal  necessities  of  the  whole 
situation  should  be  reviewed.  The 
writer  believes  that  an  amendment  to 
our  National  Constitution  may  be 
necessary  to  give  the  National  Govern- 
ment the  power  to  do  work  wherever  it 
is  most  necessary  and  to  assess  the  cost 
in  an  equitable  manner.  We  are  now 
living  under  a  hypocritical  fiction. 
Improvement  of  navigation,  being 
under  federal  control,  is  made  the 
excuse  for  flood  control.  By  gradual 
accumulation  of  precedent  we  are,  in 
fact,  amending  the  Federal  Constitu- 
tion, but  in  such  a  partial  and  inefli- 
cient  manner  that  the  Federal  Govern- 
ment is  acquiring  obligation  for  flood 
control  without  the  necessary  powers 
for  its  proper  execution.  To  try  to 
solve  the  problem  of  the  Mississippi 
without  improved  legal  machinery  will 
result  in  distortion  and  monstrosity. 
The  legal  structure  of  flood  control 
should  be  as  well  built  and  as  compre- 
hensive as  the  engineering  design. 

Such  are  some  of  the  types  of  infor- 
mation that  should  be  collected,  and  of 
preparation  to  be  made.  Perhaps  ten 
years  will  be  required  under  good  ad- 
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ministration  to  accomplish  those  pur- 
poses. 

Given  the  information,  the  task 
remains  of  synthesizing  a  compre- 
hensive program.  During  the  whole 
period  of  preparation  this  synthesis 
would  be  made  tentatively  again  and 
again  to  throw  light  on  the  process  of 
gathering  information.  When  a  gen- 
eral plan  is  finally  adopted  by  this 
method  it  will  have  the  respect  and 
confidence  of  the  engineering  profession 
and  of  the  nation,  and  there  will  not  be 
the  conflict  of  opinion  among  repre- 
sentative engineers  that  now  character- 
izes a  discussion  of  the  Mississippi 
problem. 

A  Hasty  Survey  Is  Inadequate 

The  hasty  survey  now  being  made 
by  the  War  Department,  in  an  effort 
to  make  up  for  half  a  century  of  un- 
founded assurance,  cannot  accomplish 
in  a  year  or  two  what  is  necessary  for 
the  preparation  of  an  adequate  plan. 
To  present  a  plan  to  the  present  Con- 
gress that  would,  in  fact,  commit  the 
nation  to  a  far-reaching  policy  for  the 
Mississippi,  would  be  a  great  national 
disservice. 


The  more  courageous  and  honorable 
attitude  would  be  to  face  the  issue  and 
to  inform  the  American  public  of  the 
true  facts.  It  is  not  impossible  that, 
by  the  premature  adoption  of  a  policy 
for  the  Mississippi,  the  country  may  be 
led  to  the  wasting  of  himdreds  of 
millions  of  dollars,  to  find  itself  20  or  30 
years  ,  from  now  faced  with  another 
tragedy,  and  still  lacking  the  funda- 
mental information  on  which  an  ade- 
quate plan  can  be  based. 

No  similar  problem  of  similar  size 
ever  has  been  mastered  by  men.  The 
issues  transcend  rule-of-thumb  meth- 
ods. Only  a  thorough  analysis  into 
fundamental  elements,  with  a  new  and 
creative  synthesis,  is  adequate.  Just 
as  the  architect  of  the  skyscraper  had 
to  escape  from  the  stone  mason,  and  as 
the  railroad  creator  had  to  escape  from 
the  horse  and  wagon,  in  order  to  fulfil 
their  destinies,  so  the  engineers  who 
conquer  the  Mississippi  must  be  able  to 
see  over  the  tops  of  the  levees  and  to 
think  and  to  design  as  scientists.  They 
must  stoop  to  the  study  of  minutest 
elements,  and  must  reach  to  a  masteiy 
of  the  whole.  That  attitude  has  yet 
to  be  in  evidence. 


Some  Essential  Principles  of  Water  Conservation 

As  Applied  to  Mississippi  Flood  Control 


By  Hon.  Gifford  Pinchot 

Formerly  Governor  of  Pennsylvania 


THE  first  need  of  life  on  this  planet 
is  water.  A  man  can  live  nearly  as 
many  weeks  without  food  as  he  can  live 
(lays  without  water.  Moreover,  it  is 
the  supply  of  water,  and  not  the  area  of 
land,  which  will  limit  the  number  of 
people  who  can  live  in  the  United 
States.  We  have  land  enough  for 
vastly  greater  crops  and  hence  for  a 
vastly  greater  population  than  we  have 
water  enough  to  sustain  or  produce. 

Running  water  in  rivers  and  source 
streams,  therefore,  is  the  most  im- 
portant of  all  natural  resources,  more 
important  in  certain  ways  even  than 
the  forest,  and  that  is  a  large  admission 
for  a  forester.  Twenty  years  ago  the 
studies  of  McGee  showed  for  the  first 
time  the  real  position  of  water  in  the 
economy  of  the  Nation. 

Not  only  food  supply,  but  the  supply 
of  clothing  and  the  supply  of  wood  are 
dependent  upon  the  presence  of  water 
in  sufficient  quantity  for  vegetable 
growth.  Water,  moreover,  is  a  cheap 
carrier  of  bulky  goods,  a  source  of  vast 
and  perpetual  mechanical  power,  a 
carrier  away  of  noxious  wastes,  and  a 
giver  of  health,  vigor,  and  delight 
through  recreation. 

At  the  same  time  water  uncontrolled 
may  become  a  destroying  agent  of  the 
first  rank.  The  greatest  natural  calam- 
ity in  the  history  of  the  United  States 
is  the  recent  Mississippi  flood.  That 
such  calamities  are  confined  to  no  one 
river  system  is  proved  by  the  still  more 
recent  disaster  in  northern  New  Eng- 
land. 

Soil  conservation  is  largely  water 
conservation.    The  prevention  of  ero- 


sion is  a  question  of  handling  water, 
while  the  getting  or  foregoing  of  new 
acreage  through  swamp  drainage  like- 
wise depends  upon  the  handling  of  our 
water  supply. 

In  dealing  with  water,  the  law  gives 
the  public  a  freer  hand  than  in  dealing 
with  other  natural  resources.  Land, 
for  example,  may  be  owned  absolutely 
in  fee  simple.  But  running  water  in 
its  nature  is  a  fugitive  thing,  and  it  is 
not  subject  like  land  to  absolute  private 
ownership. 

You  may  use  the  stream  which  runs 
by  your  door,  but  it  is  not  your  stream. 
Others  have  rights  in  it  also.  The  law, 
consequently,  gives  the  state  large 
powers  over  it,  much  larger  than  any 
powers  the  state  has  over  land. 

As  to  water,  the  public  right  is  domi- 
nant, the  private  right  subservient. 
Moreover,  wherever  its  use  affects 
navigation,  albeit  indirectly,  the  au- 
thority of  the  Federal  Government  is 
supreme. 

We  have  made  but  a  poor  use  of 
these  large  public  powers  over  water. 
Our  dealings  with  our  rivers  have  been 
haphazard,  uncoordinated,  wasteful, 
political.  It  is  well  to  remember  that 
famous  river  in  Texas  where  it  was 
proposed  to  spend  the  money  of  the 
Nation  not  only  to  dig  a  navigable 
channel,  but  to  build  pumps  enough  to 
put  water  in  the  channel  when  dug. 

Our  dealing  with  water  has  been  the 
result  of  viewi)oints  and  habits  ac- 
quired when  we  had  abundant  water 
supply  for  a  sparse  population  in  a 
humid  climate.  These  habits,  legal 
and  otherwise,  were  found  to  be  un- 
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suited  to  the  same  sparse  population  in 
an  arid  climate.  We  were  obliged  to 
adopt  legal  principles  outside  the 
English  conmion  law  to  meet  physical 
conditions  outside  the  experience  out  of 
which  that  conmion  law  had  sprung. 
Eventually  we  shall  have  to  consider 
how  far  the  common  law  principles 
have  become  unsuited  to  a  dense 
population  even  in  a  humid  climate, 
but  that  time  is  not  yet. 

Nation,  state,  municipality,  corpora- 
tion, and  individual  citizen  have  each 
dealt  with  water  here  and  there  from 
time  to  time  as  need  arose  without 
comprehensiveness  of  view,  consistency 
of  purpose,  unity  of  method,  or  co- 
ordination of  effort.  The  times  are 
ripe  for  a  change  in  policy. 

Two  decades  have  passed  since 
Roosevelt's  Inland  Waterways  Com- 
mission, in  a  sane  and  courageous  re- 
port, summoned  all  men  of  intelligence 
and  vision  to  unite  behind  a  wise  and 
foresighted  policy  for  the  control  and 
development  of  our  river  systems. 
Such  a  policy,  to  take  the  place  of  the 
selfish,  scrambled,  local  policies  which 
have  hitherto  stood  in  the  way  of  the 
comprehensive  and  effective  develop- 
ment of  our  rivers,  must  be  built  upon 
principles  or  considerations  such  as 
the  following: 

Water  Conservation  Principles 

Every  stream  and  every  river  system 
is  a  unit  from  its  source  to  its  mouth, 
and  common  principles  and  one  general 
policy  should  control  in  all  uses  of  it 
and  dealings  with  it  throughout  its 
whole  extent. 

The  common  plan  and  policy  should 
take  carefully  into  account  all  of  the 
different  ways  in  which  water  can  be 
made  to  serve  mankind,  such  as  do- 
mestic water  supply,  industrial  proc- 
essing, sewage  and  waste  disposal, 
irrigation,  draining,  i>ower,  navigation, 
and  recreation. 


When  any  of  these  uses  are  mutuaOy 
exclusive,  preference  must  always  be 
given  to  the  higher  use  over  the  lower, 
usually  in  the  order  of  domestic  supply, 
waste  disposal,  irrigation,  power,  and 
navigation. 

All  uses  of  the  water  and  benefits  to 
be  derived  from  its  control  should  be 
kept  carefully  in  view.  One  of  the 
greatest  dangers  to  wise  and  effective 
stream  development  is  that  undue 
emphasis  on  local  or  temporary  ad- 
vantages will  make  forever  impossible 
the  complete  utilization  of  the  resources 
of  the  stream. 

The  authority  and  undertakings  of 
Nation,  states,  municipalities  and  indi- 
viduals should  be  pooled  to  attain  a 
common  object  and  execute  the  several 
parts  of  a  common  program. 

In  executing  such  a  common  pro* 
gram  it  is  of  the  first  importance  that 
all  existing  National,  state,  and  muni^ 
ipal  public  rights  of  control  and  pub& 
property  rights  shall  be  maintained 
unimpaired. 

In  establishing  control  of  any  stream 
or  any  river  system  for  flood  preventioi 
or  any  other  purpose,  every  useful  and 
available  means  of  establishing  sud 
control,  including  levees,  spillways, 
soil  conservation,  forest  conservation 
storage  reservoirs,  and  any  others 
should  be  considered  and  made  use  d 
to  the  fullest  practicable  extent  . 

In  all  projects  for  stream  control,  tb 
feasibility  of  securing  repayment,  ii 
whole  or  in  part,  of  the  expense  of  suci 
control  from  the  development  of  eke 
trical  power  through  storage  and  otba 
reservoirs,  and  from  assessment  d 
resource  values  directly  created  bj 
such  reservoirs,  should  be  fully  con 
sidered  and  put  to  use  when  available 

The  execution  of  the  new  policy  art 
plans  under  it  should  be  taken  who^ 
out  of  politics  and  put  beyond  tki 
hazards  of  annual  appropriations. 

The  allotment  of  costs  between  th 
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National  Govemment  and  local  inter- 
ests should  be  established  in  each  case 
upon  the  basis  of  the  local  benefits  to  be 
conferred  and  the  ability  of  the  locali- 
ties to  pay. 

The  Kind  of  Coboossion  We  Need 

The  foregoing  brief  statement  in- 
dicates partly,  but  only  partly,  the 
complexity  and  reach  of  the  problem 
of  controlling  such  a  river  system  as 
the  Mississippi  River.  As  the  largest 
conservation  problem  ever  undertaken 
by  any  nation,  and  as  affecting  most 
vitally  the  vast  central  valley  of  the 
United  States,  this  gigantic  adventure 
of  bridling  the  Mississippi  deserves 
the  best  skill  and  experience  this 
eountry  can  provide. 

The  Mississippi  problem  is  the 
biggest  half  of  our  waterways  problem 
md  it  consists  of  two  parts.  The 
irst  concerns  inmiediate  relief  for  the 
dtuation  of  the  moment;  the  other, 
he  permanent  cure  of  floods  and  the 
complete  utilization  of  the  Mississippi 
liver  system.  The  preparation  of  a 
dan  for  the  latter  should  be  attempted 
>nly  under  the  direction  of  the  most 
ompetent  men  this  nation  can  supply. 

My  suggestion  is  that  a  commission 
onsisting  of  the  foremost  engineers 
nd  experts  in  every  one  of  the  lines 
ivolved — electric,  hydraulic,  forestal, 
gricultural,  social,  financial,  and  any 


others — should  be  selected  for  two 
purposes:  First  to  acquire  or  assemble 
the  necessary  basis  of  fact  concerning 
the  Mississippi  system — ^facts  which 
the  Army  Engineers  have  most  un- 
fortunately neglected  to  secure;  and 
secondly,  upon  the  basis  of  these  facts 
to  prepare  a  general  plan  under  which 
this  vast  undertaking  may  fairly  be 
expected  to  produce  results. 

It  is  now  proposed  by  certain  inter- 
ests to  entrust  this  enormous  task  to  the 
Corps  of  Army  Engineers  through  the 
Mississippi  River  Commission,  which 
it  dominates.  These  two  bodies,  by 
their  insistence  on  the  policy  of  levees 
only,  long  after  repeated  disastrous 
floods  had  proved  it  unsound,  have 
committed,  in  my  opinion,  the  most 
colossal  engineering  blunder  in  human 
history.  To  leave  the  future  of  the 
Mississippi  in  the  hands  of  these 
same  men  would  be  to  certify  failure 
in  advance. 

If  this  plan  to  employ  the  foremost 
experts  in  this,  the  foremost  conserva- 
tion enterprise  of  mankind,  is  sound, 
then  the  same  general  procedure  will 
&pply>  ^  its  degree,  to  other  similar 
but  smaller  undertakings.  The  es- 
sential thing  is  to  make  use  of  the  best 
we  have  in  knowledge,  experience,  and 
achievement,  and  to  learn  from  the 
blunders  of  the  past  how  to  avoid  falling 
into  the  same  pit. 
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The  St.  Lawrence  Waterway  Project 


By  Fayette  S.  Warner 

University  of  Pennsylvania 


THE  St.  Lawrence  Waterway  Proj- 
ect, from  the  engineering  point  of 
view,  consists  in  the  canalization  of  the 
St.  Lawrence  River,  making  it  available 
to  ocean-going  vessels,  from  Montreal 
Harbor  to  Lake  Ontario. 

This  portion  of  the  river,  a  distance 
of  some  182  miles,  flows  over  an  un- 
dulating plain  in  which  it  has  carved 
scarcely  any  valley.  The  river  has  an 
average  width  of  about  a  mile  from 
Cornwall  to  Lake  Ontario.  Below 
Cornwall  (Plate  I),  it  widens  to  five  or 
six  miles  in  three  places,  forming  Lake 
St.  Francis,  Lake  St.  Louis  and  the  La 
Prairie  Basin,  which  are  connected  by 
the  famous  Cedar  and  Lachine  Bapids, 
respectively.  A  series  of  rapids  occurs 
above  Cornwall  which  extends  up  the 
river  to  Prescott.  The  rapids  are 
caused  by  the  river  flowing  over  bed 
rock  formation  which  outcrop  at  these 
places.  It  is  the  drowning  of  these 
rapids  by  building  dams  at  certain 
proposed  points,  thus  creating  large 
tranquil  pools  and  the  connecting  of 
these  pools  and  lakes,  with  canals  and 
locks,  which  forms  the  main  engineer- 
ing problem  to  be  solved.  To  the 
engineer  the  problem  is  not  unsolvable. 

Starting  from  Montreal  Harbor,  the 
first  division  of  construction  necessary 
will  need  to  overcome  the  rise  of  8  feet 
to  the  level  of  La  Prairie  Basin,  the 
drowning  of  the  Lachine  Rapids  by 
building  a  dam  near  the  vicinity  of 
Heron  Island  and  dredging  the  shoals 
at  the  lower  end  of  Lake  St.  Louis. 

It  is  proposed  to  locate  the  first  lock 
about  2000  feet  down  stream  from 
Victoria  Bridge  and  just  north  of  the 
Mackay  Guard  Pier,  as  shown  in  Plate 
11.     The  locks  are  to  be  the  same  size 


as  those  at  the  New  Welland  Canal, 
which  climbs  the  Niagara  Escarpment, 
and  will  be  completed  by  1930.  These 
locks  are  860  feet  long  by  80  feet  mini- 
mum width  with  sills  for  30-foot  draft. 
This  lock  will  raise  the  level  to  an  ele- 
vation of  +52  feet. 

It  might  be  added  that  it  has  been 
proposed  to  build  a  low  dam  just  south 
of  Victoria  Bridge  and  raise  the  level 
of  La  Prairie  Basin,  using  it  as  a  part 
of  the  course  and  gain  the  use  of  the  low 
head  for  power.  This  plan  probabk 
will  not  be  carried  out  because  of  tie 
very  long  dam  to  be  built;  the  excessive 
amount  of  dredging  necessary  to  gain 
the  ship  channel;  the  excessive  amount 
of  dike  building  around  the  basin  and 
the  town  of  La  Prairie  in  order  to  pro- 
tect it  from  inundation  during  periods 
of  heavy  flow;  the  necessity  of  buying 
a  large  acreage  to  prevent  property 
damage;  the  probable  loss  of  the  use  of 
the  power-generating  units  when  ice 
jams  occur  in  the  lower  St.  Lawrence, 
causing  the  flood  waters  to  set  back 
over  the  dam.  The  return  from  this 
low  head  development  would  not  be 
great  enough  to  offset  the  costs. 

From  Lock  No.  1,  the  course  of  the 
route  will  probably  pass  through  the 
west  approach  to  Victoria  Bridge,  ne- 
cessitating the  building  of  probablr 
two  lift  bridges  to  carry  a  total  of  three 
railroad  tracks,  one  electric  line  and 
the  highway.  From  this  point  the 
course  will  follow  the  shore  line  ap- 
proximately, passing  to  the  west  of 
Nuns  Island.  On  the  river  side  of  the 
canal  a  concrete  retaining  wall  backed 
by  an  earth  fill  toward  the  river  and 
paved  to  provide  against  damage  by 
ice    and    wave    action    is    proposed. 
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There  is  already  a  dike  on  the  Montreal 
side  of  sufficient  height  and  size  to 
protect  the  riparian  property  which  will 
serve  as  the  land  bank.  It  will  be 
necessary  to  pave  it  against  wave 
action. 

This  course  continues  practically  in  a 
straight  line  about  a  mile  past  the  vil- 
lage of  Verdun,  where  a  second  lock 
will  be  located.  This  lock  will  raise 
the  elevation  to  that  of  Lake  St.  Louis. 
This  plan  calls  for  a  dam  across  the 
Lachine  Rapids  some  4000  feet  beyond 
the  lock  and  in  the  vicinity  of  Heron 
Island.  Its  exact  location  will  be 
determined  by  the  cost  of  construction 
and  maintenance  of  the  temporary 
diversion  dam  during  the  construction 
period. 

There  seems  to  be  an  excellent  foun- 
dation of  rock  averaging  2J^  to  5  feet 
beneath  the  surface  of  the  rapids  ex- 
tending out  from  both  banks  from  1000 
to  1300  feet.  These  portions  of  the 
dam,  then,  would  be  relatively  easy  to 
construct.  The  remaining  portion 
would  oflFer  greater  difficulty,  as  the 
Canadian  District  Engineer  ^  pointed 
out,  because  the  whole  river  seems  to 
rush  through  a  gap  some  400  feet  at  a 
rate  of  about  30  miles  per  hour. 
Several  soundings  were  taken  which 
seemed  to  indicate  that  there  were 
several  points  in  the  gap  which  were 
200  feet  deep.  Another  heavy  cost  to 
be  thought  of  will  be  the  large  amount 
of  earth  and  rock  to  be  removed  in 
order  to  carry  the  volume  of  water  to 
the  probable  location  of  the  power 
house,  and  the  still  heavier  cost  of  ex- 
cavating the  rock  for  the  tail  race,  as 
it  is  as  necessary  to  take  the  large 
volume  of  water  away  from  the  tur- 
bines as  it  is  to  bring  the  water  to 
them,  in  order  that  they  may  operate 
efficiently. 

This  development  will  give  about 
700,000  horsepower,  which,  according 

*  District  Engineer  Yule. 


to  the  District  Engineer,  could  be  ab- 
sorbed by  the  industries  at  Montreal 
and  vicinity  immediately,  if  it  were 
available. 

The  canal  channel  from  the  dam  to 
Lachine  Wharf  will  follow  the  shore 
line.  At  this  point  it  will  enter  the 
deep  water  of  Lake  St.  Louis,  where 
there  is  a  stretch  of  14  miles  of  almost 
unrestricted  sailing.  The  cost  of  this 
project  is  estimated  at  about  $145,- 
000,000. 

It  is  a  little  less  costly  for  this  portion 
of  the  route  if  both  the  power  develop- 
ment and  waterway  are  developed 
together  since  there  is  a  demand  for  the 
power.  If  the  demand  for  the  power 
did  not  exist,  it  would  be  less  costly  to 
develop  the  waterway  on  an  inside  land 
route  through  Ville  Emard  to  Lachine. 

The  inside  route  contemplates  the 
power  development  coming  at  a  later 
date;  but  the  initial  cost  of  each  would 
be  greater,  developing  them  separately 
than  to  use  the  above  described  route 
which  contemplates  developing  both 
the  power  and  Lachine  Rapids  route 
at  the  same  time.  It  is  also  to  be  noted 
that  the  inside  route  will  be  only  a  25- 
foot  channel  \mtil  the  power  project  is 
completed,  whereas  the  Lachine  Rapids 
route  with  the  power  development  will 
be  a  30-foot  channel  from  Montreal 
Harbor  through  Lake  St.  Louis. 

The  second  division  (Plate  III)  of 
construction  is  the  connecting  of  the 
upper  end  of  Lake  St.  Louis  with  the 
lower  end  of  Lake  St.  Francis.  The 
diflFerence  in  level  between  the  two  is 
83  feet.  Lake  St.  Francis  being  at  a  level 
of  +152  feet. 

These  two  lakes  are  separated  by  a 
series  of  three  rapids,  Coteau,  Cedar 
and  Splitrock  Rapids,  over  a  total  dis- 
tance of  about  16  miles.  It  is  possible, 
and  the  foundations  are  such  that 
dams  can  be  built  at  the  foot  of  eadi 
rapid,  thus  ponding  the  water.  How- 
ever, this  idea  can  be  immediately  dis- 
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Plate  IV 


The  Babnhart  Island  Development  at  Cornwall —  International  Section 


missed  from  practical  consideration 
because  of  the  enormous  cost  of  build- 
ing diversion  dams  for  the  construction 
period. 

It  has  been  proposed  to  build  a  canal 
aroimd  the  rapids  on  the  south  side  of 
the  river.  Entrance  from  Lake  St. 
Louis  is  near  Melocheville.  The  locks 
of  41 -foot  lift  each  are  located  not  far 
from  the  village  which  will  raise  the 
level  to  that  of  Lake  St.  Francis.  The 
foundations  of  these  locks  will  rest  on 
bed  rock.  The  canal  will  then  con- 
tinue in  a  straight  line  for  about  six 
miles,  followed  by  a  series  of  gentle 
sweeping  curves  to  the  right  for  a 
distance  of  four  miles.  A  tangent  of 
three  miles  brings  the  canal  to  the  shore 
of  Lake  St.  Francis. 

It  will  be  necessary  to  dredge  a 
channel  of  two  miles  to  deep  water  in 
Lake  St.  Francis.  The  entire  canal  can 
be  built  througli  Champlain  clay  with 
a  width  of  450  feet  at  the  top,  a  depth 
of  30  feet,  and  a  provision  for  widening 


to  600  feet  in  the  future  at  a  cost  of 
$40,000,000.  This  includes  all  cost& 
bridges,  railroad  fills  and  guard  locks 
at  Lake  St.  Francis.  Power  can  be 
developed  at  a  later  date  without  any 
interference  with  navigation  at  a  cost  of 
$152,000,000  for  1,560,000  horsepower. 

If  power  is  developed  at  the  same 
time  that  the  waterway  is  built,  then 
another  scheme  can  effect  a  saving  of 
about  fifteen  million  dollars  to  the 
development  of  power.  This  scheme 
can  be  carried  out  on  the  north  side  ol 
the  river,  by  constructing  a  dam  acitxss 
the  river  above  the  town  of  Cedars 
from  Point  a  Brion  to  Point  du  Do- 
main, and  building  a  large  power  canal 
running  back  of  the  village  of  Cedars 
to  a  power  house  located  just  north  of 
the  point  where  the  present  Soulanges 
Canal  enters  Lake  St.  Louis. 

The  new  ship  canal  would  lie  north 
of  the  power  house  with  the  first  lock 
at  the  entrance  and  the  second  f urthe- 
up  Chamberry  Gully.    The  plan  would 


The  St.  Lawrence  Waterway  Project 


65 


FlaxbIV 


necessitate  a  guard  lock  between  Broad 
Island  and  Grande  Island,  with  an 
embanked  channel  and  regulating 
works  at  Thorn  Island;  also,  dredging 
from  Thorn  Island  to  Prisoner  Island 
in  order  to  care  for  the  heaviest  floods 
and  winter  conditions. 

This  plan  contemplates  a  30-foot 
channel  for  $55,000,000  with  a  very 
easy  power  development  at  a  later  date 
at  a  cost  of  $125,000,000,  or  at  a  total 
of  $180,000,000. 

It  seems  likely  that  the  demands  for 
power  will  be  so  great  by  the  time  that 
this  project  will  be  completed  that  it  will 
pay  to  embark  on  the  second  scheme 
of  development  rather  than  the  first. 
The  Third  Division  of  construction  is 
the  deepening  and  widening  of  the 
channel  through  Lake  St.  Francis.  It 
is  a  distance  of  28  miles  and  a  channel 
450  feet  wide  by  30  feet  deep  is  esti- 
mated to  cost  $1,820,000. 

The  Fourth  Division  (Plate  IV)  of 
the  development,  known  as  the  Inter- 


Div.  4  —  Lower  Dam 

national  section  of  power  development, 
comprises  a  distance  of  about  50  miles 
between  Cornwall  and  Prescott. 

The  scheme  that  will  probably  be 
used  is  known  as  scheme  '^B"  in  the 
International  Joint  Commission's  re- 
port which  provides  for  the  least 
amount  of  land  inundated.  This 
scheme  calls  for  a  two-stage  power 
development  making  the  total  amount 
of  land  inundated  6000  acres. 

The  lower  dam  and  power  houses 
will  be  located  between  the  lower  end 
of  Bamhart  Island  and  the  mainland 
on  the  Cornwall  side  intersecting  Lock 
No.  20  of  the  present  Cornwall  Canal 
some  three  miles  above  the  village. 
Another  dam  in  this  series  is  to  cut  off 
the  main  Long  Sault  Rapids  and  is 
located  at  the  upper  end  of  Bamhart 
Island  to  a  point  near  the  lower  end  of 
Long  Sault  Island.^    The  third  dam 

*  The  investigation  of  foundations  by  tunneling 
under  the  river  was  being  carried  out  by  U.  S. 
Engineers  in  the  summer  of  I9i5. 
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will  regulate  the  flow  to  the  Masseoa 
Power  Canal  and  connects  the  upper 
end  of  Long  Sault  Island  with  the 
eastern  shore. 

It  will  be  necessary  to  carry  out 
considerable  dredging  and  enlarging 
of  the  channels  in  order  to  care  for  the 
volume  of  water  at  the  several  points 
in  this  portion  of  the  development. 
The  cut  at  Polly's  Gut  must  be  en- 
larged in  order  to  care  for  the  swift 
water  and  to  lower  the  velocity  of  the 
river  on  the  north  side  of  Cornwall 
Island.  A  large  amount  of  earth  and 
rock  removal  are  necessary  at  the 
Bariihart  development;  also,  the  chan- 
nel must  be  widened  and  deepened 
between  Shiek  Island  and  Bamhart 
Island  to  bring  full  delivery  to  the  fore- 
bay  of  the  power  house .  An  additional 
channel  and  control  dam  will  be  placed 
near  the  lower  portion  of  Long  Sault 
Island  to  care  for  extreme  high  water 
and  to  divert  the  flow  during  construc- 
tion of  the  Long  Sault  dam.  The  pro- 
posed waterway  channel  necessitates  a 
large  amount  of  dredging  to  be  carried 
out  on  the  north  side  of  Cornwall 
Island  from  the  upper  end  of  St. 
Regis  Island  to  a  point  just  southeast 
of  the  village  where  Lock  No.  7  will  be 
located.  This  lock  will  carry  the  level 
to  elevation  +200  feet.  The  canal 
will  continue  overland  for  about  three 
miles  to  Lock  No.  8,  which  will  have  a 
life  to  elevation  +210;  again  continu- 
ing in  a  straight  line  to  the  Stillwater 
north  of  Shiek  Island  which  is  created 
by  a  dam  from  the  lower  end  of  Shiek 
Island  to  the  mainland  and  a  dam 
which  already  exists  from  the  upper 
end  of  Shiek  Island  to  the  present  Corn- 
wall Canal  embankment.  From  this 
point  to  Morrisburg  (Plate  V),  it  is 
practically  open  water,  but  it  will  be 
necessary  to  do  some  dredging  between 
Weaver's  Point  and  the  entrance  to 
Lock  No.  9  which  will  be  located  about 
a  mile  west  of  the  village.     A  dam  will 


be  built  at  this  point  from  the  main- 
land to  Ogden  Island,  from  Ogdeo 
Island  to  Clark  Island,  and  from  Clark 
Island  to  Murphy  Point.  Two  power 
house  developments  will  be  located  on 
either  side  of  Clark  Island,  while  the 
sluiceway  and  spillway  will  be  in  that 
portion  of  the  dam  that  crosses  the 
main  section  of  the  river.  The  Morris- 
burg dam  raises  the  elevation  to  +242 
feet,  thus  creating  Stillwater  with  only 
the  proper  amount  of  gradient  from 
Morrisburg  to  Lake  Ontario.  Some 
dredging  will  be  necessary  above  Mor- 
risburg in  order  that  the  full  amount  of 
water  may  be  easily  discharged  under  a 
low  velocity  as  it  is  now  being  dis- 
charged under  the  high  velocity  of  the 
rapids.  The  total  amount  of  water 
power  developed  at  Barnhart  is  1,250,- 
000  horsepower  and  at  Morrisburg 
600,000. 

The  total  cost  of  this  division  in- 
cluding power,  80-foot  navigation 
and  all  damages,  is  estimated  to  be 
$212,000,000. 

The  Fifth  Division,  from  Chimney 
Point  to  Lake  Ontario,  is  65j^  miles 
long,  with  a  fall  of  about  one  foot. 
The  channel  is  deep  and  wide,  having 
a  minimum  width  of  about  500  feet 
through  the  Thousand  Islands.  A  few 
pointd  of  rock  found  above  grade  of  30- 
foot  channel  can  be  removed  for  an 
estimated  cost  of  $100,000. 

The  total  improvement,  as  outlined, 
is  estimated  to  cost  about  $539,000,000, 
of  which  about  $125,000,000  is  charge- 
able to  navigation,  and  $414,000,000 
to  power,  averaging  about  $100  per 
horsepower  developed. 
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A  Synopsis  of  the  Hoover  Report  on  the 

St.  Lawrence  Shipway 


By  Fayette  S.  Warner 

University  of  Pennsylvania 


THE  President  appointed  a  Com- 
mission March  14,  1924,  to  advise 
upon  the  development  of  a  shipway 
from  the  Great  Lakes  to  the  sea.  He 
named  the  following  men  to  the  Com- 
mission: 

Herbert  Hoover,  Chairman 
WUliam  C.  Brood  of  New  York 
James  P.  Goodrich  of  Indiana 
James  E.  Davidson  of  Michigan 
Charles  L.  Allen  of  Massachusetts 
James  R.  Howard  of  Iowa 
James  P.  Noonan  of  Missouri 
Stephen  B.  Davis,  Counsel 
Charles  P.  Craig,  Executive  Secretary 

In  1919,  the  International  Joint 
Commission  between  United  States  and 
Canada  made  an  investigation  of  the 
proposed  river  improvement  between 
Montreal  and  Lake  Ontario,  setting 
forth  its  conclusions  and  recommenda- 
tions in  a  report  under  the  date  of 
January  6,  1922.  That  Commission 
endorsed  a  plan  for  improvement  of  the 
St.  Lawrence  River  and  recommended 
that  further  study  be  made  of  the 
economic  and  engineering  features. 
Therefore,  in  accordance  with  this 
recommendation  a  Commission  was 
appointed  by  the  President  and  a 
similar  one  by  the  Canadian  Govern- 
ment known  as  the  National  Advisory 
Committee  of  Canada.  It  was  agreed 
by  the  two  governments  that  a  Joint 
Board  of  six  engineers  should  be 
created  and  a  complete  survey  be  made. 

By  the  Rivers  and  Harbors  Act, 
approved  March  3,  1925,  an  item  of 
$250,000  for  this  survey  was  allotted 
and  the  Board  of  Engineers  of  the 
United  States  Army  were  directed  to 
make  the  examination. 


The  Department  of  Conmierce,  at 
the  request  of  the  Commission,  under- 
took a  full  examination  of  the  eco- 
nomic questions  involved  and  its  report 
was  completed  and  transmitted  in 
January,  1927. 

All  this  data  together  with  numerous 
studies  on  the  part  of  the  members  of 
the  Commission  have  brought  it  to  the 
following  conclusions: 

1.  The  construction  of  such  a  ship- 
way  from  the  Atlantic  to  the  Great 
Lakes,  as  is  proposed,  wiU  be  of  great 
economic  benefit  to  the  lowering  of 
present  transportation  costs  to  the 
interior  of  the  continent  and  particu- 
larly to  the  region  around  the  Great 
Lakes.  This  territory  embraces  the 
following  states:  Ohio,  Indiana,  Ken- 
tucky, Illinois,  Iowa,  Missouri,  Kansas, 
Nebraska,  North  and  South  Dako- 
ta, Montana,  Wisconsin,  Minnesota, 
Michigan,  Pennsylvania  and  New 
York.  It  also  includes  a  large  part  of 
Canada. 

More  than  forty  milUon  inhabitants 
not  only  gain  their  livelihood  from  the 
basic  industries  within  this  territory, 
but  produce  a  large  surplus  both  from 
agriculture  and  manufacturing. 

The  building  of  the  Panama  Canal 
brought  the  eastern  coast  nearer  to  the 
western  in  cheaper  rates.  But  the  gam 
was  of  much  greater  advantage  to  the 
eastern  coast  region  than  -to  the 
interior. 

If  we  take  for  illustration  the  cost  in 
cents  carrying  a  ton  of  staple  goods  at 
the  present  rate,  using  the  cheapest 
route,  we  find  that  previous  to  the  war, 
New  York  was  1904  cents  away  fro© 
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San  Francisco,  while  it  is  now  only 
1680  cents.  Chicago,  which  was  2610 
cents  away  from  the  Pacific  coast 
before  the  war,  is  now  2946  cents  away. 
In  other  words,  Chicago  has  moved  S36 
cents  away  from  the  coast,  while  New 
York  has  moved  224  cents  nearer. 

Similarly  it  can  be  shown  that 
Chicago  has  moved  about  594  cents 
away  from  the  markets  of  the  Atlantic 
Seaboard  and  South  America.  This 
same  ratio  applies  to  other  mid-western 
points. 

The  increases  in  rates  have  affected 
this  section  from  6  to  18  cents  per 
bushel  upon  grain,  while  similar  in- 
creases have  not  taken  place  in  com- 
peting coimtries,  which  have  greater 
access  to  the  seaboard.  Hence,  this 
deduction  of  freight  rates  comes  out  of 
the  mid-continent  farmers'  receipts. 
The  effect  of  completing  such  a  ship- 
way  as  the  proposed  St.  Lawrence 
improvement  would  be  to  gain  a  sub- 
stantial reduction  in  the  cost  of  trans- 
portation, and  would  be  a  direct  cause 
for  raising  the  price  levels  of  all  grain 
in  the  lakes  transportation  area. 

Other  industries  would  be  affected 
by  the  same  type  of  economic  reaction. 
It  has  been  estimated  that  the  returns 
in  a  single  year  to  the  farmers  would 
equal  the  capital  cost  of  the  waterway. 

2.  There  are  three  different  routes 
proposed: 

(a)  The  reconstruction  of  the 
present  canal  from  Lake  Ontario  to 
the  Hudson,  using  the  new  Welland 
Canal  now  under  construction  by  the 
Canadian  Government  to  connect 
Lake  Ontario  and  Lake  Erie.  The 
United  States  has  treaty  protection 
in  equal  treatment  in  the  use  of  the 
Welland  Canal. 

(b)  An  "All  American"  route, 
which  would  use  the  same  route,  but 
would  construct  a  new  ship  canal  on 
the  south  side  of  Niagara  which 


would  duplicate  the  Welland  Canal, 
(c)  By  using  the  St.   Lawrence 
River  under  joint  agreement  with 
Canada. 

3.  Depth  of  Shipway.  It  is  pro- 
posed to  build  all  permanent  structures 
for  a  depth  of  30  feet,  but  to  make  the 
connecting  canals  only  25  feet,  as  that 
draft  will  at  present  admit  88  per  cent 
of  all  ships  entering  American  ports. 

The  capacity  of  this  canal  is  esti- 
mated at  30,000,000  tons  per  year  if  a 
single  chain  of  locks  is  used.  This 
capacity  can  be  increased  to  almost  any 
desired  amount  by  constructing  parallel 
locks. 

4.  The  Department  of  Commerce 
estimates  the  following  tonnages  by 
routes: 

Minimum  Maximum 
Tons  Tons 

OnUrio-New  York  route    15,000,000  20,000,000 

St.  Lawrence  route 21,000,000  25,000,000 

Median 17,500,000  28,000,000 

80  per  cent  represents  imports  and  exports. 
20  per  cent  represents  internal  traffic. 

5.  The  United  States  Engineers 
report  of  December  6,  1926,  estimate 
the  cost  of  construction  of  a  ship  canal : 
Lake  Ontario-Hudson  route,  $506,000- 
000;  All  American  route,  $631,000,000; 
St.  Lawrence  route,  $123,000,000  to 
$148,000,000,  depending  upon  the 
quantity  of  hydro-electric  develop- 
ment. The  AU-American  or  Lake  On- 
tario-Hudson routes  would  not  devel- 
op power. 

6.  The  development  of  the  St. 
Lawrence  for  power  is  inevitable. 
Complete  development  will  give  about 
5,000,000  installed  horsepower  of  which 
2,250,000  horsepower  lies  in  the  inter- 
national section.  It  is  profitable  to 
develop  this  river  for  power,  and  this 
would  eventually  create  a  shipway  even 
though  the  other  routes  are  imdertaken. 

7.  The  requirements  for  power  by 
the  Province  of  Ontario,  New  York 
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and  New  England  States  will  be  great 
enough  by  the  time  the  project  in  the 
international  section  is  completed  to 
absorb  the  entire  output. 

The  development  of  power  of  this 
section  with  an  additional  expenditure 
from  $22,000,000  to  $34,000,000,  de- 
pending upon  the  details  as  to  whether 
it  is  a  two-stage  or  single  stage,  for 
locks  and  canals  would  carry  the  ship- 
way  141  miles  out  of  the  total  188  miles 
from  Lake  Ontario  to  Montreal,  or 
within  42  miles  of  tidewater.  There 
are  two  plans,  first,  by  building  a 
shipway  around  the  rapids  completely 
independent  of  any  future  power  de- 
velopment, and  second,  by  making  use 
of  a  partial  development  in  order  to 
offset  future  costs  to  the  complete 
development  of  power. 

The  first  method  will  cost  about 
$97,500,000,  while  the  second  would 
cost  about  $161,000,000.  The  second 
method  is  recommended  by  the  Joint 
Board  of  Engineers. 

9.  It  is  possible  that  other  agencies 
than  the  governments  themselves  will 
be  given  the  right  to  develop  the  power. 
However,  the  undertaking  is  of  such  a 
nature  that  the  power  development  and 
navigation  project  will  probably  be 
carried  out  as  a  joint  one  between  the 
United  States  and  Canada. 

The  method  as  to  how  the  costs  shall 
be  shared  by  the  two  countries  has  not 
been  determined. 

10.  Comparison  costs  of  mainte- 
nance with  interest  at  4j^  per  cent  of 
the  three  routes  are: 

Per  Year 

All- American 36,000,000 

Lake  Ontario-Hudson 28,770,000 

St.  Lawrence $10,000,000 

These  estimates  applied  to  the  an- 
nual tonnages  on  these  routes  are: 

Per  Ton 

Ail-American $2.06 

Lake  Ontario-Hudson 1 .64 

St.  Lawrence ,43 


11.  Comparison  of  restricted  naviga- 
tion routes: 

MUet 

All-American 187 

Lake  Ontario-Hudson 128 

St.  Lawrence 25 

Obstructions  to  navigation: 

Loeiu  Bridget 

Lake  Ontario-Hudson 20        54 

St.  Lawrence 9         8 

The  St.  Lawrence  route  is  nearer 
northern  European  ports  by  625  miles 
than  would  be  the  Lake  Ontario- 
Hudson  route;  but  it  is  1,550  miles 
further  to  New  York  and  from  450  to 
1,S50  miles  further  to  South  Atlantic 
ports.  These  distances,  however,  are 
compensated  for  by  better  navigation 
in  the  St.  Lawrence  route. 

12.  The  time  required  for  construc- 
tion has  been  estimated  to  be  eight 
years,  but  it  may  be  assumed  that  ten 
years  will  be  the  minimum  period  even 
though  all  international  questions, 
legislation,  administrative  and  financial 
problems  can  be  rapidly  overcome. 

18.  It  is  hardly  necessary  to  discuss 
the  military  advantages  of  one  route 
over  the  other,  but  they  may  be 
summed  up  in  the  words  of  the  Chief  of 
Engineers:  **The  military  advantages 
of  the  proposed  waterway  across  the 
State  of  New  York  are  not  sufficiently 
great  enough  to  affect  the  consideration 
of  a  matter  involving  hundreds  of 
millions  of  dollars.  It  will  be  noted 
that  many  points  of  both  routes  are  so 
close  to  the  border  as  to  make  them 
subject  to  possible  destruction  in  case 
of  war." 

14.  It  is  noted  that  the  State  of  New 
York  has  a  special  interest  in  the 
development  of  power  on  the  St. 
Lawrence  route,  but  owing  to  the 
international  character  of  the  river,  it 
will  be  necessary  that  the  Federal 
Government  assent  to  and  negotiate 
power  development  questions  from  the 
American  side. 
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15.  It  is  feared  by*  some  eastern 
seaboard  cities  that  in  case  the  St. 
Lawrence  route  is  constructed  that 
they  will  lose  some  transfer  and  ship- 
ping business. 

It  may  be  stated  that  the  total 
estimated  tonnage  for  this  route  equals 
only  4  per  cent  of  the  present  tonnage 
carried  by  the  American  Railway 
systems  which  now  connect  the  Lakes 
with  the  Altantic  Seaboard.  It  is 
equal  to  only  12  per  cent  of  the  ship- 
ments now  moving  through  American 
sea  ports.  It  is  theoretically  possible 
that  the  natural  increase  in  traffic 
during  the  years  of  construction  will 
increase  to  enough  to  completely  offset 
any  decrease  that  may  come  to  Ameri- 
can seaboard  ports. 


The  conclusions  of  the  Commission 
are: 

1.  The  construction  of  the  shipway 
from  the  Great  Lakes  to  the  sea  is 
imperative. 

2.  The  shipway  should  be  con- 
structed on  the  St.  Lawrence  route, 
provided  suitable  agreement  can  be 
made  for  its  joint  undertaking  with  the 
Dominion  of  Canada. 

8.  That  the  development  of  the 
power  resources  of  the  St.  Lawrence 
should  be  undertaken  by  appropriate 
agencies. 

4.  That  negotiations  should  be  en- 
tered into  with  Canada  in  an  endeavor 
to  arrive  in  agreement  upon  all  these 
subjects. 


Engineering  Aspects  of  the  St.  Lawrence  Waterway 

By  G.  B.  PlLLSBURT 
Lieutenant  Colond,  Corps  of  Engineers,  U.  S.  Anny 


THE  purpose  of  the  St.  Lawrence 
Waterway  is  to  afford  an  efficient 
water  transportation  route  from  the 
Great  Lakes  to  the  sea.  Its  engineer- 
ing aspects  deal  primarily  with  the  best 
means  for  creating  such  a  highway  for 
deep-draft  shipping.  But  this  is  only 
part  of  the  problem.  The  portion  of 
the  St.  Lawrence  that  now  remains  a 
bar  to  such  shipping  has  potential 
power  resources  whose  eventual  de- 
velopment will  be  an  economic  asset 
of  far-reaching  importance  to  the  two 
nations  concerned.  The  engineering 
problem  is  then  to  find  the  best  means 
of  co-ordinating  improvement  of  the 
river  for  through  deep-draft  naviga- 
tion with  the  inmiediate  or  ultimate 
development  of  its  power  resources. 

From  the  point  where  it  leaves  Lake 
Ontario,  the  St.  Lawrence  lies  along 
the  boundary  between  the  United 
States  and  Canada  for  a  distance  of 
115  miles,  with  the  Province  of  Ontario 
on  the  north  and  the  State  of  New 
York  on  the  south.  The  river  then 
leaves  the  boundary  and  flows  through 
the  Province  of  Quebec  to  the  Gulf  of 
St.  Lawrence.  The  port  of  Montreal 
lies  180  miles  downstream  from  Lake 
Ontario. 

From  Montreal  to  the  sea,  the  Do- 
minion of  Canada  has  already  provided 
a  channel  thirty  feet  in  depth  at  low 
water,  which  has  made  that  city  one  of 
the  great  ports  of  the  continent.  A 
project  is  under  way  to  enlarge  this 
channel  to  a  depth  of  35  feet.  The 
part  of  the  river  which  bars  Lake  navi- 
gation from  the  sea,  and  ocean  naviga- 
tion from  Lake  Ontario,  is  therefore 
the  180-mile  reach  from  that  lake  to 
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Montreal.  In  this  reach  the  river  falls 
a  total  of  some  225  feet  over  three  suc- 
cessive series  of  rapids,  lying  between 
long  stretches  of  deep,  slow  flowing 
water  and  expansions  of  the  river  course 
into  lake  reaches. 

It  is  to  be  anticipated  that  hydro- 
electric generating  machinery  with  a 
total  installed  capacity  of  some  5,- 
000,000  horsepower  will  eventually 
develop  the  power  economically  utilis- 
able  from  the  large  and  uniform  river 
flow  through  this  section.  More  than 
half  of  this  potential  power  lies  on  the 
portion  of  the  river  within  the  Province 
of  Quebec. 

The  Great  Lakes  are  of  necessity  an 
integral  part  of  the  waterway  system 
of  which  the  St.  Lawrence  Waterway 
would  form  a  part.  Each  of  the  lakes 
has,  it  is  needless  to  say,  a  depth  ade- 
quate for  vessels  of  any  practicable 
draft,  and  the  Straits  of  Mackinac, 
between  lakes  Michigan  and  Huron, 
also  have  ample  depth  for  any  naviga- 
tion. The  rivers  connecting  the  other 
lakes  are  the  limiting  factor  in  deter- 
mining the  depth  available  for  shipping 
on  the  lake  system. 

Improvement    of    Interconttectixg 

Channels 

The  interconnecting  Channels  from 
Lake  Superior  through  Lake  Huroo 
into  Lake  Erie  have  been  improved  by 
the  United  States  Government  by 
channel  excavation,  and  by  the  con- 
struction of  four  parallel  locks  at  St 
Mary's  Falls,  at  the  outlet  of  Lake 
Superior,  to  afford  a  transix>rtatioD 
route  normally  available  for  vesseb 
of  20-foot  draft.    Canada  has  contrib- 
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uted  a  fifth  lock  at  the  St.  Mary's  Falls. 
The  recent  low  water  levels  on  the 
lakes,  due  to  a  cycle  of  low  precipita- 
tion on  their  drainage  basin,  and  to  the 
diversion  of  water  from  Lake  Michigan 
by  the  Chicago  sanitaiy  district,  re- 
duced the  available  draft  at  one  time 
to  as  little  as  18  feet.  The  draft  that 
can  be  carried  at  the  present  time  is 
about  19  feet.  A  report  on  the  advis- 
ability and  cost  of  a  further  improve- 
ment of  the  interlake  channels  has  been 
directed  by  Congress  and  is  in  prepara- 
tion. 

The  transportation  route  afforded 
by  the  channels  between  the  lakes  has 
given  rise  to  a  water  commerce  of  great 
volume,  moving  upward  of  100,000,000 
tons  of  commerce  per  annum.  Most  of 
this  commerce  consists  of  bulk  cargoes 
of  iron  ore,  coal  and  grain,  carried  in  a 
special  type  of  vessel,  longer  and  of 
greater  capacity  than  the  ordinary 
ocean  cargo  carrier,  but  of  lighter  draft 
to  meet  the  limitations  of  the  channel 
depth.  With  the  loading  and  unload- 
ing machinery  provided  at  the  lake 
ports,  the  transportation  of  bulk  freight 
has  reached  an  unparalleled  standard  of 
efficiency. 

Lake  Ontario  lies  at  an  elevation  326 
feet  below  Lake  Erie.  Navigation 
from  Lake  Erie  to  Lake  Ontario  passes 
through  the  Welland  Canal,  constructed 
and  operated  by  the  Dominion  of 
Canada.  The  present  Welland  Canal 
affords  a  depth  of  14  feet  and  over- 
comes the  difference  between  the  levels 
of  the  lakes  by  a  series  of  25  lift  locks. 
Canada  has  now  under  construction  a 
new  Welland  Ship  Canal,  generally 
paralleling  the  present  canal.  It  is  25 
miles  in  length,  with  but  seven  lift 
locks  and  a  guard  lock.  The  lock  sills 
are  set  to  afford  a  depth  of  80  feet. 
The  portions  of  the  canal  first  excavated 
were  given  a  depth  of  25  feet;  the  later 
contracts  provide  for  a  depth  of  27  feet. 

From  Lake  Ontario  to  Montreal  14- 


foot  navigation  is  now  provided  by  side 
canals  around  the  rapids  in  the  St. 
Lawrence  and  by  such  channel  exca- 
vation in  the  river  as  has  been  necessary 
for  this  draft. 

The  present  Welland  and  St.  Law- 
rence Canals  form  the  connecting  link, 
via  Lake  Ontario,  between  the  general 
lake  system  of  navigation  and  deep 
water  at  Montreal.  This  route  is 
navigated  by  vessels  of  14-foot  draft, 
similar  in  design  to  the  lake  freighters, 
but  of  much  smaller  dimensions.  They 
are  relatively  high-powered  to  meet  the 
swifter  currents  of  the  St.  Lawrence. 
The  commerce  via  this  route  has  been 
increasing  rapidly  in  recent  years,  and  is 
now  somewhat  in  excess  of  6,000,000 
tons  per  annum. 

In  summary,  navigation  on  the  Great 
Lakes  and  the  St.  Lawrence  now  falls 
into  three  categories: 

(a)  Lake  navigation,  operating  nor- 
mally on  20-foot  draft,  on  and  between 
all  the  Lakes  except  Ontario. 

(b)  Canal  navigation,  14-foot  draft, 
between  Lake  Erie  ports  and  Montreal 
via  the  Welland  Canal,  Lake  Ontario 
and  the  St.  Lawrence. 

(c)  Deep-sea  navigation  from  Mon- 
treal to  the  ocean. 

When  the  new  Welland  Ship  Canal  is 
opened,  lake  navigation  will  be  extended 
to  Lake  Ontario,  and  will  then  be 
separated  from  deep-sea  navigation 
only  by  the  180  odd  miles  of  the  St. 
Lawrence  above  Montreal.  But  if 
the  St.  Lawrence  gateway  was  then 
opened,  vessels  exceeding  20  feet  in 
draft  would  not  be  able  to  penetrate 
into  the  lakes  beyond  Lake  Erie  until 
the  interlake  channels  are  deepened. 

Improvement  of  the  St.  Lawrence 

Between  Lake  Ontario  and 

Montreal 

Since  it  is  in  part  a  boundary  stream, 
the  improvement  of  the  upper  St. 
Lawrence  is  an  international  project. 
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Plans  for  the  improvement  of  the  river 
between  Lake  Ontario  and  Montreal 
were  prepared  in  19£1  by  a  board 
composed  of  one  engineer  for  the 
United  States,  and  one  for  Canada. 
These  plans  were  presented  to  the  Inter- 
national Joint  Commission,  a  permanent 
body  created  by  treaty  to  deal  with 
matters  relating  to  the  boundary 
waters  between  the  two  countries. 
The  Joint  Commission  reconmiended 
that  the  two  governments  enter  into  a 
treaty  arranging  for  the  improvement 
of  the  river  between  Lake  Ontario  and 
Montreal.  As  it  had  received  certain 
alternative  plans  for  improving  the 
international  portion  of  the  river  for 
navigation  and  power,  it  further  recom- 
mended that  all  plans  presented  be 
reviewed  by  an  enlarged  engineering 
board.  In  19S4  the  two  governments 
appointed  such  a  board,  known  as  the 
Joint  Board  of  Engineers  on  the  St. 
Lawrence  Waterway. 

The  Joint  Board  of  Engineers 

The  membership  of  the  board  was, 
for  the  United  States,  Major  General 
Edgar  Jadwin,  Chief  of  Engineers, 
U.  S.  Army,  Col.  WiUiam  Kelly,  Corps 
of  Engineers,  U.  S.  Army  and  the 
writer;  for  Canada,  Mr.  Duncan  W. 
McLachlan,  of  the  Department  of 
Railways  and  Canals,  Dominion  of 
Canada,  Mr.  Oliver  O.  Lefebvre, 
Chief  Engineer,  Quebec  Streams  Com- 
mission, and  Brig.  Gen.  Charles  Ham- 
ilton Mitchell,  C.B.,  C.M.G.,  Dean 
of  the  College  of  Engineering  of  the 
University  of  Toronto.  The  report  of 
this  board  was  submitted  on  November 
16,  1926,  and  appendices  to  the  report, 
containing  detailed  discussions,  plans 
and  estimates,  were  filed  in  July,  1927. 
Under  the  instructions  formulated  by 
the  two  governments  the  report  of  the 
board  included  findings  on  certain 
collateral  questions,  such  as  the  eflfectof 
diversions  of  water  from  the   Great 


Lakes  on  the  levels  of  the  lakes  and  of 
the  St.  Lawrence.  There  will  here  be 
considered  only  that  part  of  the  report 
which  deals  with  the  St.  Lawrence 
itself. 

Report  of  the  Board 

The  St.  Lawrence  leaves  Lake  On- 
tario as  a  deep,  slow-flowing  stream, 
split  in  places  into  many  channek  by 
the  Thousand  Islands  and  other  island 
groups.  At  a  distance  of  67  miles  from 
the  lake  the  first  rapids  are  met,  and 
rapids  and  swift  water  continue  through 
the  remaining  48  miles  of  the  inter- 
national border.  The  most  spectacular 
of  these  rapids  are  the  Long  Sault, 
near  the  foot  of  the  reach.  Leaving 
the  border,  the  river  expands  into  the 
quiet  water  of  Lake  St.  Francis,  which 
extends  for  about  27  miles.  The  river 
then  drops  through  a  succession  of 
rapids,  15  miles  in  length,  to  Lake  St. 
Louis.  Lake  St.  Louis  is  15  miles  in 
length.  From  the  lake  the  river 
passes  in  a  turbulent  course  some  10 
miles  to  Montreal  Harbor.  The  fa- 
mous Lachine  Rapids  lie  in  this  last 
section. 

The  enormous  reservoir  of  the  Great 
Lakes  equalizes  the  flow  of  the  St 
Lawrence  and  gives  it  an  unparalleled 
uniformity  of  discharge.  The  river  has 
no  floods  and  no  low  water.  Except 
where  winter  ice  jams  back  up  its 
levels,  the  range  between  high  and  low 
water  marks  is  but  a  few  feet.  The 
minimum  recorded  monthly  mean  flow 
of  174,200  cubic  feet  per  second  in  the 
upper  St.  Lawrence  would  be  a  flood 
on  the  Colorado;  the  maximum  flow  of  . 
318,000  cubic  feet  per  second  would  be  J 
low  water  on  the  lower  Mississippi. 
In  comparison  the  outflow  from  the 
Ohio  ranges  from  some  30,000  cubic 
feet  per  second  to  some  1,500,000  cubic 
feet  per  second  between  low  water  and 
flood. 

The  large  dependable  diachaKe  of 
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the  St.  Lawrence  gives  the  river  its 
great  power  possibilities.  Moreover, 
because  the  flow  is  uniform,  the  river 
is  not  an  eroding  and  silt-bearing  stream. 
Its  course  has  long  since  adjusted  itself 
to  the  flow  which  it  carries,  and  conse- 
quently it  runs  as  a  clear  blue  stream 
between  stable  banks.  Surveys  of  the 
bed  made  50  years  ago  are  still  reliable. 
There  will  be  no  problem  in  the  main- 
tenance of  channels  in  the  river  after 
they  are  once  excavated. 

There  are  consequences  of  the  uni- 
formity of  flow  which  are  not  so  for- 
tunate. Since  the  river  does  not  erode 
its  bed  and  banks  it  has  not  cut  itself 
a  deep  valley.  It  flows  generally  but 
little  below  the  natural  surface  of  the 
ground.  Since  there  are  no  floods  the 
land  has  long  been  occupied  and 
improved  almost  to  the  waters'  edge. 
The  construction  of  dams,  to  convert 
the  rapid  sections  of  the  river  into 
ponds,  for  the  joint  benefit  of  naviga- 
tion and  of  power,  will  cause,  therefore, 
large  overflow  damages.  While  the 
compensation  for  such  damages  is  a 
relatively  small  item  of  cost  in  any  plan 
of  improvement,  there  is,  on  sentimen- 
tal grounds,  a  demand  that  flooding  be 
reduced  to  the  minimum  consistent 
with  the  public  benefits  resulting 
therefrom. 

Again,  since  there  are  no  marked 
low-water  seasons  on  the  St.  Lawrence, 
the  unwatering  of  the  foundations  of 
dams  and  other  structures  in  the  river 
becomes  a  major  engineering  imder- 
taking  and  adds  greatly  to  the  cost  of 
the  works. 

An  essential  feature  in  the  prepara- 
tion of  plans  for  the  improvement  of 
the  St.  Lawrence  is  a  reliable  knowledge 
of  the  foundation  conditions  for  the 
various  structures.  The  Joint  Board 
of  Engineers  supplemented  the  infor- 
mation previously  available  by  some 
450  borings,  many  of  which  were  cored 
well  into  rock.     In  addition  a  special 


examination  was  made  to  verify  the< 
continuity  of  the  rock  under  a  proposed 
dam  site  at  the  Long  Sault  Rapids, 
where  swift  and  broken  water  prevented 
the  use  of  ordinary  drilling  methods. 
Shafts  were  sunk  into  rock  on  each 
shore,  and  from  the  bottom  of  these 
shafts  horizontal  diamond-drill  borings 
were  driven  under  the  river  bed.  The 
results  of  all  of  these  investigations 
show  that  suitable  foundations  are 
available  for  the  various  structures 
planned. 

It  is  convenient  to  consider  the  St. 
Lawrence  in  five  sections.  Using  the 
designations  employed  by  the  Joint 
Board  of  Engineers  these  are: 

The  Thousand  Islands  section,  67 
miles  in  length,  embracing  the  deep, 
slow-flowing  part  of  the  river  from 
Lake  Ontario  to  the  first  rapids. 

The  International  Rapids  section, 
48  mUes  in  length,  embracing  the  rapids 
and  swift  water  extending  along  the 
international  boundary  to  Lake  St. 
Francis. 

The  Lake  St.  Francis  section,  ex- 
tending 26  mUes  to  the  end  of  deep 
water  at  the  foot  of  that  lake. 

The  Soulanges  section,  18  miles  in 
length,  extending  from  deep  water  in 
Lake  St.  Francis  to  deep  water  at  the 
head  of  Lake  St.  Louis. 

The  Lachine  section,  2S  miles  in 
length,  extending  through  Lake  St. 
Louis  and  the  rapids  below  them  to 
Montreal  harbor. 

The  improvement  of  the  Thousand 
Islands  section  is  solely  a  matter  of 
removing  certain  dangerous  rock  reefs 
in  the  river,  and  of  cutting  back  a  few 
projecting  points  in  the  narrow  parts  of 
the  channels  between  the  islands,  so  as 
to  afford  safe  and  convenient  naviga- 
tion. The  improvement  of  the  Lake 
St.  Francis  section  requires  only  the 
dredging  of  deep  channels  through 
shoals  in  the  lake.  Neither  of  these 
two  sections  offers  any  engineering  com- 
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plications.  The  engineering  aspects 
of  the  proposal  lie  in  the  improvement 
of  the  three  rapid  sections — the  Inter- 
national, the  Soulange  and  the  Lachine. 

There  are  two  general  methods  for 
carrying  navigation  past  each  of  these 
sections.  One  is  to  construct  a  lateral 
canal,  with  locks,  and  the  other  is  to 
convert  the  rapids  into  a  navigable 
reach  by  the  construction  of  a  dam  or 
dams  with  locks  and  short  canals  to 
carry  navigation  past  the  dams. 

The  enlargement  of  the  existing  14- 
foot  lateral  canals  may  be  summarily 
dismissed.  These  canals  are  so  laid 
out  as  to  require  some  £5  lockages  in 
the  transit  between  Lake  Ontario  and 
Montreal.  The  delay  incident  to  such 
a  number  of  lockages  in  an  improved 
canal  is  inadmissable.  Moreover,  the 
existing  canals  carry  an  important 
traffic  and  must  be  kept  in  operation 
until  a  new  waterway  is  opened. 
Their  enlargement  under  traffic  would 
be  most  difficult  and  expensive,  if  not 
impossible. 

A  new  lateral  canal  requires,  on  the 
St.  Lawrence,  a  less  expenditure  of 
funds  than  the  construction  of  a  dam 
in  the  river,  but  it  affords  a  link  in  the 
navigation  route  through  which  vessels 
must  move  at  slow  speed,  one  which  is 
subject  to  blockage  should  a  vessel 
ground  in  the  canal,  and  a  route  which 
cannot  be  enlarged  readUy  to  meet 
growing  demands  of  traffic.  The  pool 
formed  by  a  dam  will  afford  open  and 
unrestricted  navigation,  decidedly 
superior  to  that  afforded  by  a  canal. 
The  concentrated  fall  at  the  dam  will 
afford  the  means  for  developing  power 
from  the  flow  of  the  river,  the  value  of 
which  is  an  offset  to  the  increased  cost 
of  pool  navigation. 

Power  Development  and  Improve- 
ment OF  Navigation 

While,  therefore,  the  plans  presented 
by  the  Joint  Board  of  Engineers  were 


prepared  in  accordance  with  the  recog- 
nized principle  that  the  interests  of 
navigation  on  the  St.  Lawrence  are 
paramount,  yet  the  board  found  that 
the  fuU  observance  of  this  principle 
does  not  interfere  with  the  beneficial 
use  of  the  flow  of  the  river  for  power. 
On  the  contrary,  the  improvement  of 
the  rapid  sections  of  the  river  for  the 
joint  benefit  of  navigation  and  power 
was  found  to  afford,  as  a  rule,  much 
better  navigation  than  could  be  secured 
by  the  improvement  now  economically 
justifiable  in  the  interest  of  navigation 
alone. 

The  extent  to  which  the  development 
of  power  can  be  advantageously  com- 
bined with  the  improvement  of  the 
river  for  navigation  depends  primarily 
on  the  rate  at  which  power  can  be 
marketed.  This  is  an  economic  ques- 
tion on  which  views  may  diverge  quite 
widely.  It  is  complicated  by  the  eco- 
nomic policy  entertained  in  Canada  of 
restricting  the  export  of  power  in  order 
to  stimulate  the  development  of  in- 
dustries within  her  borders.  The  plans 
presented  by  the  Joint  Board  provide 
for  an  initial  power  development  in 
conjunction  with  navigation  improve- 
ment which  is  -based  on  conservative 
estimates  of  the  rate  at  which  power 
can  be  marketed  under  restrictions  as 
to  exportation.  They  provide  how- 
ever, for  the  eventual  utilization  of  the 
complete  power  resources  of  the  river. 

A  controlling  limitation  on  the  in- 
stallation and  operation  of  power  plants 
on  the  St.  Lawrence  lies  in  the  fact 
that  any  sensible  hourly  fluctuation  in 
the  volume  of  flow  past  Montreal  is 
inadmissible  from  the  standpoint  of 
navigation  in  that  port  and  in  the 
channel  from  Monl^^  to  the  sea. 
Montreal  is  not  a  tidal  port.  The 
extreme  low-water  elevation  of  the 
water  surface  in  the  harbor  is  some  IB 
feet  above  sea  level.  The  depths  in 
the  harbor  are  dependent  upon  the 
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slope  of  the  river  between  Montreal 
and  Quebec,  where  the  river  finally 
reaches  sea  level.  This  slope  is  in  turn 
dependent  upon  the  volume  of  the  dis- 
charge of  the  St.  Lawrence  and  of  the 
Ottawa,  which  join  near  Montreal.  A 
fluctuation  of  10  per  cent  in  the  dis- 
charge of  the  St.  Lawrence  produces 
a  change  of  about  one  foot  in  the  water 
level  of  Montreal  Harbor.  The  depths 
in  the  harbor  and  in  the  channel  to  the 
sea  have  been  won  by  the  expenditure 
of  large  sums  for  dredging,  and  no 
diminution  in  depth  through  the  opera- 
tion of  up-river  power  plants  would  be 
tolerated.  These  plants  cannot  be 
designed  and  operated  to  secure  the 
maximum  use  of  water  by  fluctuating 
the  hourly  flow  to  meet  the  fluctuating 
power  demand. 

PowEB  Plants  and  Winter 
Discharge  Capacity 

The  design  and  construction  of 
hydro-electric  machinery  has  reached 
such  a  stage  that  the  design  of  power 
plants  to  develop  the  large  quantities 
of  power  available  in  the  St.  Lawrence 
offers  no  new  problems.  The  power 
plants  must,  however,  operate  both 
winter  and  summer  if  the  power  is  to 
have  any  economic  value,  and  the 
winter  operation  affords  an  unusual 
problem  on  the  St.  Lawrence.  The 
critical  feature  is  the  nudntenance  of 
the  winter  discharge  capacity  of  the 
river  without  excessive  loss  of  head 
from  ice  gorging. 

The  rapid  sections  of  the  river  now 
run  open  during  the  winter,  for  the 
currents  are  so  swift  that  an  ice  sheet 
cannot  form  over  them.  From  the 
time  that  the  water  in  the  river  reaches 
the  freezing  point,  in  late  December  or 
early  January,  until  the  end  of  the 
winter,  these  exposed  reaches  are 
steadUy  making  ice  in  the  form  of 
frazil  and  anchor  ice.  Frazil  ice  forms 
as  minute  crystals  in  the  water,  anchor 


ice  as  loose  masses  on  the  bed  of  the 
river,  due  to  the  loss  of  heat  by  radia- 
tion. The  particles  of  frazil  agglomer- 
ate in  pans  of  soft,  snow-like  ice  which 
float  down  the  surface  of  the  river;  and 
the  anchor  ice  when  loosened  by  the 
heat  of  the  sun  rises  to  the  surface  and 
floats  down  in  similar  masses. 

Li  the  quiet  water  at  the  foot  of  each 
rapid  section  an  ice  cover  forms  early 
in  the  winter.  The  oncoming  masses 
of  slush  ice  pack  against  this  until  the 
sheet  has  progressed  into  ciuTents  so 
rapid  that  the  slush  is  carried  under 
the  ice  sheet,  creating  a  hanging  dam 
which  gorges  the  river.  The  gorging 
causes  a  rise  in  the  river  surface  which 
eventually  permits  the  pack  to  extend 
upstream.  The  ice  accumulations  at 
the  foot  of  the  rapid  reaches  extend  for 
miles  at  the  end  of  winter,  and  raise 
the  water  level  by  from  10  to  30  feet. 

In  the  present  condition  of  the  river, 
the  ice  packs  at  the  foot  of  the  rapid 
reaches  never  push  their  way  so  far 
upstream  as  to  back  up  the  water  at 
the  head  of  the  reach.  There  is  a  free 
discharge  at  the  head  of  each  reach, 
and  the  flow  down  the  river  suffers 
only  the  minor  retardation  due  to 
minor  local  ice  obstruction. 

The  construction  of  a  dam  in  any  of 
the  rapid  reaches  of  the  river  will,  in 
the  general  case,  convert  the  down- 
stream portion  of  the  reach  into  a  deep, 
slow-flowing  pool,  certain  to  freeze 
over  early  in  the  winter.  The  upper 
portion  of  the  reach  will  necessarily 
remain  open,  because  the  water  levels 
at  the  head  of  each  of  the  three  rapid 
sections  cannot  be  raised  sufliciently  to 
prevent  this  condition  without  creating 
excessive  flood  damage.  Any  sub- 
stantial raising  of  the  water  level  at 
the  head  of  the  International  Rapids 
section  would  flood  out  the  cities  on 
Lake  Ontario;  a  raise  of  the  water  at 
the  head  of  the  Soulanges  section  would 
flood  wide  areas  of  the  low-lying  land 
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that  borders  Lake  St.  Francis;  and  a 
substantial  raise  at  the  head  of  the 
Lachine  section  would  flood  the  suburbs 
of  Montreal. 

Enlarging  Channel  to  Prevent 

Gorges 

The  situation  to  be  met  when  a  dam 
is  built  in  the  St.  Lawrence  is,  therefore, 
the  prevention  of  an  ice  gorge  at  the 
head  of  the  frozen  pool  formed  by  the 
dam.  It  can  be  met  by  enlarging 
the  river  channel  in  the  upper  portion 
of  the  rapid  section  until  the  currents 
are  reduced  to  so  low  a  velocity  that 
the  oncoming  slush  ice  formed  in  the 
part  of  the  river  which  remains  open 
will  not  be  carried  under  the  ice  sheet, 
but  will  consolidate  on  the  surface, 
extending  the  sheet  upstream.  The 
plans  for  power  development  prepared 
by  the  Joint  Board  of  Engineers  are 
based  on  enlarging  the  upper  reaches 
of  the  rapid  section  by  excavation 
where  necessary  to  ensure,  with  the 
discharges  that  must  be  maintained  in 
winter,  current  velocities  so  low  as  to 
effect  this  condition,  except  through 
short  distances  at  the  extreme  upper 
end  of  the  reach,  where  the  remaining 
area  of  open  water  could  not  produce 
enough  ice  to  be  of  consequence. 

The  excavation  required  to  accom- 
plish this  result  runs  into  large  figures. 
The  wide  and  deep  channels  necessary 
for  the  purpose  will  afford  superior 
navigation,  and  will  reduce  the  river 
slopes  to  a  minimum,  affording  a 
maximum  concentration  of  fall  for 
power  production.  Their  cost  can, 
however,  be  justified  only  by  considera- 
tions of  winter  power  operation. 

It  may  be  observed  that  the  condi- 
tion described  is  due  to  the  great 
volume  of  winter  flow  of  the  St.  Law- 
rence as  compared  with  the  capacity  of 
its  natural  channels.  On  the  ordinary 
northern  river  the  rise  required  to 
adjust  the  slopes  to  its  winter  regimen 


is  small  in  comparison  with  the  rise 
during  the  spring  floods,  and  does  not 
have  to  be  reckoned  with  in  the  devel- 
opment of  power  on  the  stream. 

Other  Methods  of  Preventing 

Gorges 

Two  other  methods  have  been 
advanced  for  meeting  the  peculiar 
winter  situation  on  the  St.  Lawrence. 
One  of  these  is  to  build  the  dams  at  so 
low  a  height  that  the  ponds  will  not 
freeze  over.  If,  however,  the  water  is 
raised  by  the  dams  sufficiently  to  make 
the  river  navigable  for  deep  draft 
shipping,  and  to  concentrate  the  fall 
for  power  development,  the  currents 
are  necessarily  reduced  to  a  range 
sufficiently  low  to  permit  of  the  forma- 
tion of  an  ice  bridge  across  the  stream 
under  extreme  weather  conditions,  but 
sufficiently  high  to  convert  this  bridge 
into  a  hanging  dam  as  soon  as  it  has 
formed.  The  danger  of  the  formation 
of  an  ice  jam  would  always  be  present, 
and  the  consequences  of  its  formation 
would  be  serious.  Moreover,  ynth  the 
entire  reach  running  open,  the  ice 
accumulating  at  the  foot  of  the  reach, 
as  at  present,  would  greatly  reduce  the 
head  and  the  available  power  in  winter. 

A  view  has  unfortunately  gained 
wide  credence  that  the  formation  of 
frazil  ice  is  due  to  the  agitation  of  the 
water  in  the  rapids,  and  that  if  the 
river  surface  is  raised  sufficiently  to 
produce  a  smooth  flow,  the  amount  of 
frazil  will  be  greatly  reduced,  even  if 
the  river  remain  open  in  winter.  It  is 
an  elementary  principle  of  physics  that 
the  amount  of  ice  formed  is  propor- 
tional to  the  amount  of  heat  lost,  and 
extensive  measurements  made  by  the 
Joint  Board  establish  the  fact  that  the 
winter  heat  losses  from  smooth  flowing 
portions  of  the  river  are  at  substantially 
the  same  rate  as  from  the  portions 
broken  by  rapids. 

An  ice  sheet  over  a  ponded  portion  of 
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the  river  creates  an  insulating  blanket 
which  reduces  the  heat  loss  to  a  small 
figure;  and  the  ice  produced  by  this 
residual  merely  adds  slightly  to  the 
thickness  of  the  insulating  blanket. 
Since  there  is  no  marked  spring  rise  on 
the  upper  St.  Lawrence,  the  spring 
break  up  of  the  ice  sheet  will  occur 
quietly  and  wiU  not  give  rise  to  the 
jams  found  on  rivers  in  which  the 
breakup  is  accompanied  by  a  freshet 
discharge. 

The  studies  made  by  the  Joint  Board 
show  conclusively  that  the  problem  of 
winter  power  operation  on  the  St. 
Lawrence  can  be  best  met  by  works 
designed  to  create  an  ice  cover  over  the 
river. 

A  second  method  that  has  been 
proposed  for  meeting  the  peculiar 
winter  conditions  on  the  St.  Lawrence 
is  to  construct  the  power  dam  to  such 
height  as  will  utilize  a  part  only  of  the 
full  available  fall  in  the  reach,  reserving 
the  remaining  available  fall,  by  means 
of  a  control  structure  at  the  head  of 
the  reach,  to  overcome  the  retardation 
created  by  winter  gorging.  An  in- 
herent difficulty  with  such  a  proposal  is 
that  it  aggravates  the  condition  that  it 
is  intended  to  remedv,  because  with  the 
pool  at  a  lower  level,  the  length  of  the 
swifter  running  open  river  will  neces- 
sarily be  increased.  Unless  an  ample 
margin  of  head  is  reserved,  severe 
weather  conditions  might  lead  to  its 
exhaustion  before  the  end  of  winter. 
Works  designed  on  this  principle  do  not 
conserve  the  full  value  of  the  natural 
power  resources  of  the  river,  and  the 
cost  of  the  control  works  is  not  sub- 
stantially less  than  the  cost  of  the 
channel  enlargement  designed  to  pre- 
vent the  condition  that  the  control 
works  are  intended  to  remedy. 

The  plans  proposed  by  the  Joint 
Board  of  Engineers  are  based  on  the 
foregoing  considerations  of  the  general 
problems  involved. 


Plans  for  the  International 
Rapids  Section 

In  the  International  Rapids  section, 
extending  48  miles  along  the  interna- 
tional border,  the  river  has  a  total  fall 
of  9£  feet,  a  large  part  of  which  is  con- 
centrated in  the  Long  Sault  Rapids, 
near  the  foot  of  the  reach.  In  this 
section  the  ponding  of  the  river  by  a 
dam  or  dams,  for  the  joint  benefit  of 
navigation  and  power,  unquestionably 
affords  the  best  method  of  develop- 
ment. The  length  of  the  section  is 
such  that  a  side  canal  for  navigation 
would  be  extremely  costly  and  would 
impose  an  unnecessary  hindrance  to 
shipping.  A  market  exists  in  the 
United  States  for  the  prompt  absorp- 
tion of  all  the  power  attributed  to  it 
from  the  development.  While  the 
market  for  power  in  the  Province  of 
Ontario  is  less  extensive,  there  is  a 
present  demand  for  at  least  some  of  the 
power  that  would  be  generated. 

Two  plans  for  improvement  were 
prepared  by  the  Board,  both  of  which 
were  designed  to  open  this  portion  of 
the  river  to  deep-draft  navigation,  to 
assure  the  fullest  practicable  utilization 
of  the  power  resources  of  the  river,  and 
to  secure  dependable  winter  power 
operation.  One  of  these  plans  pro- 
posed to  convert  the  entire  section  into 
a  single  navigable  pool  by  means  of  a 
single  high  dam  and  power  houses,  to 
be  constructed  at  the  foot  of  the  reach, 
at  Bamhart  Island.  This  is  designated 
the  single-stage  development.  The 
second  plan  was  for  a  two-stage  devel- 
opment through  the  creation  of  an 
upper  and  a  lower  pool,  the  upper  pool 
being  formed  by  a  dam  and  power 
house  about  midway  through  the  reach, 
at  Ogden  Island,  and  the  lower  pool  by 
a  dam  and  power  houses  at  Bamhart 
Island  that  would  have  18  feet  less 
height  than  in  the  single-stage  develop- 
ment. 
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With  the  single-stage  development, 
navigation  would  enter  the  pool 
through  a  free  channel  from  the  upper 
river,  and  would  pass  from  the  lower 
end  of  the  pool  through  a  short  canal  on 
the  American  shore,  with  two  locks, 
into  a  channel  leading  to  XAke  St. 
Francis.  With  the  two-stage  develop- 
ment navigation  would  similarly  enter 
the  upper  pool  through  a  free  channel, 
pass  from  the  upper  to  the  lower  pool 
through  a  lock  at  the  Ogden  Island 
Dam,  and  from  the  lower  pool  through 
a  canal  with  two  locks  to  Lake  St. 
Francis  as  in  the  single-stage  plan. 
The  two-stage  development  would 
therefore  require  one  more  lock  than 
the  single  stage. 

The  computed  head  at  the  power 
houses  in  the  single-stage  development 
is  85  feet.  It  is  expected  that  the 
increased  resistance  of  the  ice-covered 
pool,  and  of  ice  obstruction  in  the  tail 
races,  will  reduce  the  head  to  about  75 
feet  in  winter.  The  power  houses  are 
to  be  built  to  provide  for  the  eventual 
installation  of  hydro-electric  generating 
machinery  with  a  capacity  of  2,826,000 
horsepower.  This  will  utilize  the  mean 
discharge  of  the  river. 

With  the  two-stage  plan  the  com- 
puted head  at  the  upper  power  house  at 
Ogden  Island  is  17  feet  in  summer  and 
12  feet  in  winter,  at  the  lower  power 
houses  67  feet  in  summer  and  63  feet  in 
winter.  They  are  to  be  constructed 
for  the  eventual  installation  of  406,400 
horsepower  at  the  upper  power  house 
and  1,808,600  at  the  lower,  a  total  of 
2,215,000  horsepower. 

The  plans  for  the  single-stage  devel- 
opment include  the  provision  of  con- 
trolling gates  at  the  head  of  the  reach 
at  Galop  Island  with  a  free  navigable 
pass  450  feet  in  width.  These  gates 
will  normally  remain  open. 

The  amount  of  channel  enlargement 
required  to  assure  satisfactory  winter 
operation  cannot  be  predicted  in  ad- 


vance with  certainty.  It  is  proposed 
to  execute  initiaUy  only  such  enlarge- 
ment as  is  necessaiy  to  insure  satis- 
factoiy  navigation  conditions  and  to 
prosecute  this  enlargement  after  the 
pool  has  been  created,  when  dredpog 
can  be  done  more  advantageously, 
until  satisfactory  winter  operation  is 
secured.  The  control  of  the  head 
through  the  section  afiForded  by  the 
control  gates  at  the  Galop  will  afford  a 
means  for  insuring  the  winter  discharge 
capacity  of  the  river  during  this  period. 

The  estimated  cost  of  the  single- 
stage  development,  including  the  even- 
tual enlargement  of  the  channels  to  the 
extent  foreseen  as  necessary  to  assure 
winter  operation,  and  the  eventual 
installation  of  hydroelectric  generating 
machinery  to  the  full  power-house 
capacity  is  $235,000,000.  This  in- 
cludes compensation  for  22,000  acres  of 
land  that  would  be  inundated  by  the 
execution  of  the  project  and  for  all 
damages  related  thereto.  The  esti- 
mated cost  of  the  two-stage  develop- 
ment, similarly  complete,  is  $$264,500,- 
000.  The  area  inundated  would  be 
12,000  acres. 

The  United  States  Section  of  the 
Joint  Board  recommended  the  sin^e- 
stage  development  as  affording  better 
navigation  through  the  elimination  of 
one  lock,  and  slightly  more  power,  at  a 
cost  of  $29,600,000  less  than  the  cost  of 
a  two-stage  development. 

The  Canadian  Section  of  the  board 
reconmiended  the  two-stage  devdop- 
ment  on  the  ground  that  it  can  be 
carried  out  in  two  parts,  so  that  power 
from  the  upper  development  can  be 
developed  and  marketed  before  the 
whole  of  the  project  is  completed.  It 
believed  that  for  this  reason  the 
overall  cost,  including  interest  charges, 
will  not  be  as  greatly  in  excess  of  the 
single-stage  development  as  appears 
from  the  comparative  costs  without 
interest    charges.      It   believed     that 
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control  over  the  flow  of  the  river  would 
be  better  assured.  Flowage  of  land 
would  be  reduced  as  has  been  indicated. 

Studies  made  by  the  Canadian 
Section  subsequent  to  the  submission 
of  the  report  have  lead  it  to  prefer  a 
two-stage  project  with  the  upper  dam 
about  7  miles  farther  downstream,  at 
Ciysler  Island.  The  lower  pool  would 
be  at  an  elevation  7  feet  below  that 
proposed  in  the  former  project,  afiFord- 
ing  a  much  more  favorable  head  at  the 
upper  power  house.  The  estimated 
cost  of  this  modified  two-stage  project 
is  $269,355,000,  or  about  $5,000,000  in 
excess  of  the  project  with  the  upper 
dam  at  Ogden  Island,  and  flooding 
damages  are  somewhat  increased.  The 
number  of  locks  remains  the  same. 
Its  advantage  lies  in  the  better  power 
operating  conditions  afforded  by  the 
increased  head  at  the  power  house  of 
the  upper  dam. 

It  may  be  observed  that  the  con- 
struction of  both  dams  of  the  two-stage 
development,  with  connected  power- 
house substructures,  is  necessary  before 
navigation  can  be  opened  through  the 
reach. 

In  this  section  the  paramount  in- 
terest of  navigation  is  overshadowed  by 
the  large  expenditures  required  for 
power  development.  The  cost  of  the 
locks  and  their  approaches  and  other 
works  requisite  only  for  navigation 
is  but  about  $25,000,000  with  the 
smgle-stage  development,  or  about 
$S8,000,000  with  the  two-stage.  The 
remaining  sums  are  required  for  power 
development  whether  or  not  navigation 
IS  provided.  It  is  to  be  anticipated, 
therefore,  that  the  arrangements  made 
for  financing  the  power  development 
win  determine  the  choice  of  the  plan 
eventually  selected. 

The  Soulanges  Section 

In  the  Soulanges  section,  extending 
18  miles  from  Lake  St.  Francis  to  Lake 


St.  Louis,  there  is  a  total  faU  of  about 
88  feet.  At  the  Cedars  Rapids,  mid- 
way in  the  section,  an  existing  and 
quite  modem  power  plant  diverts 
about  one-third  of  the  river  flow  and 
develops  power  with  about  32-foot 
head. 

While  the  probable  lack  of  market 
indicates  that  the  immediate  complete 
development  of  the  power  in  this  sec- 
tion in  conjunction  with  navigation 
improvements  would  not  be  economi- 
cally justifiable,  the  Joint  Board  of 
Engineers  found  it  to  be  practicable 
and  advantageous  to  combine  the  im- 
provement for  navigation  with  the 
development  of  power  on  a  progressive 
program  of  construction  of  power 
plants,  only  the  first  part  of  the  power 
development  being  undertaken  in  con- 
junction with  the  works  required  to 
carry  navigation  through  the  section. 

This  plan  provides  for  the  construc- 
tion of  a  dam  and  power  houses  at  the 
head  of  the  Cedar  Rapids,  which 
would  create  a  navigable  pool  in  the 
upper  part  of  the  section,  and  would 
afford  a  head  of  22  feet.  Navigation 
would  enter  this  pool  from  Lake  St. 
Francis  through  a  canal,  8  miles  in 
length  with  one  low  lift  lock,  and  would 
pass  from  the  pool  to  Lake  St.  Louis 
through  a  second  canal,  5  miles  in 
length,  with  two  lift  locks. 

The  estimated  cost  of  this  initial 
development,  including  the  develop- 
ment of  882,000  horsepower  at  the 
power  houses,  is  $104,000,000.  The 
eventual  development  of  the  remaining 
available  power,  in  part  by  a  head-race 
canal  to  the  escarpment  at  Lake  St. 
Louis  and  in  part  by  a  second  dam  and 
power  house  at  the  foot  of  the  section, 
is  $101,000,000.  The  total  installed 
hydroelectric  generating  machinery  in 
the  eventual  complete  development 
would  have  a  capacity  of  about  2,000,- 
000  horsepower. 

A   comprehensive   scheme   for   the 
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immediate  development  of  the  entire 
power  resources  of  the  river,  and  the 
utilization  of  the  entire  river  course 
for  navigation,  by  the  construction 
of  two  dams  which  would  convert  the 
river  into  two  navigable  pools,  was 
found  to  cost  $10,000,000  less  than 
the  eventual  cost  of  the  successive 
power  development  with  the  plans 
reconunended.  It  was  regarded  as 
meriting  serious  consideration  if  a 
market  for  the  large  amount  of  power 
can  be  found  within  a  reasonable 
period. 

The  Joint  Board  of  Engineers  united 
in  the  view  that  the  plan  first  outlined 
better  provides  for  the  present  and 
future  development  of  the  waterway 
than  any  scheme  for  navigation  alone, 
and  is  therefore  the  desirable  plan, 
if  arrangements  are  made  whereby 
power  interests  bear  a  fair  proportion 
of  the  initial  expenditure  required. 

If  it  be  found  impossible  to  arrange 
for  such  co5peration  in  meeting  the 
initial  cost,  a  majority  of  the  Canadian 
Section  of  the  Board  favored  the  con- 
struction of  a  lateral  canal  for  naviga- 
tion on  the  south  side  of  the  river,  at 
an  estimated  cost  of  $33,640,000.  It 
would  be  about  15  miles  in  length  from 
shore  to  shore.  A  canal  can  be  built 
in  this  location  at  the  least  cost,  but  no 
part  of  the  canal  can  be  subsequently 
incorporated  in  a  development  of  the 
river  channels  for  navigation.  The 
United  States  Section  submitted  the 
view  that  a  route  designed  to  serve  so 
large  a  territory  will  demand  eventually 
the  freer  navigation  of  the  open  river. 
It  believed,  therefore,  that  even  if 
arrangements  cannot  be  made  for  the 
participation  of  power  development 
in  the  initial  development,  it  would  be 
better  to  proceed  on  the  plans  laid  out 
for  this  development,  limiting  the 
construction  of  the  power  houses  to  the 
substructures.  The  cost,  when  so 
curteiled,  would  be  $78,515,000.     As 


an  alternative  the  United  States  Sec- 
tion suggested  a  canal  on  the  north  side 
of  the  river,  at  a  cost  of  $40,378,000, 
most  of  which  could  be  utilized  in 
connection  with  a  subsequent  develop- 
ment of  the  river  channel. 

Plans  for  the  Lachine  Section 

The  remaining  section  for  considera- 
tion is  the  Lachine  section,  which 
includes  Lake  St.  Louis  and  the  10 
miles  of  rapids,  swift  water  and  shoals 
between  that  lake  and  Montreal  Har- 
bor. In  this  section,  the  first  11  miles 
through  Lake  St.  Louis  are  in  deep 
water,  the  remaining  4  miles  are 
through  the  shoal  water  at  its  foot 
The  total  fall  through  the  section  is  48 
feet,  of  which  24  feet  is  the  fall  through 
the  Lachine  Rapids. 

The  winter  rise  in  and  above  Mon- 
treal Harbor,  due  to  the  accumulation 
of  ice,  reduces  the  total  fall  to  about  SO 
feet. 

The  Joint  Board  of  Engineers  found 
that  in  this  section  it  was  not  feasible 
to  utilize  any  part  river  channel  below 
Lake  St.  Loiiis  for  navigation  without 
an  excessive  amount  of  costly  excava- 
tion, on  account  of  the  high  cunent 
velocities  in  this  contracted  section  of 
the  river  even  when  raised  to  its  highest 
practicable  level.  It  found,  therefore, 
that  a  side  canal  affords  the  most  suit- 
able route  for  navigation  between  Lake 
St.  Louis  and  Montreal  Harbor. 

The  route  selected  for  the  side  canal 
follows  close  to  the  river  bank  in  order 
that  it  will  not  interfere  with  the  future 
growth  of  the  city  of  Montreal  and  will 
not  introduce  the  difficult  problem 
inherent  to  the  crossing  of  land  and 
water  traffic,  with  the  consequent 
inconvenience  and  delay  to  both.  It 
has  three  lift  locks  and  a  guard  gate. 

The  city  of  Montreal  lies  on  an  island 
at  the  confluence  of  the  St.  Lawrence 
and  the  Ottawa.  A  part  of  the  dis- 
charge of  the  Ottawa  is  delivered  into 
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Lake  St.  Louis  above  the  city,  and  a 

part  flows  north  of  the  city,  joining  the 

St.  Lawrence  at  the  foot  of  the  island 

on  which  the  city  lies.     On  account  of 

the  widely  varying  flow  of  the  Ottawa, 

there  is  a  range  of  about  8  feet  in  the 

levels  of  Lake  St.  Louis.     In  order  to 

reduce  the  excavation  of  the  upper  level 

of  the   navigation  canal  and  of  the 

channel    required    through    the    long 

shoal  at  the  foot  of  the  lake,  the  plans 

include  the  construction  of  a  control 

dam  in  the  river  below  the  lake,  by 

which  the  levels  of  the  lake  can  be  held 

up    during    the    navigation    season. 

Flood  discharges  will  be  passed  through 

the  dam.    The  plans  provide  for  a  dam 

of  the  rolling  shutter  type,  which  will 

be  entirely  opened  in  winter,  so  that 

the  winter  regimen  of  the  river  will  not 

be    changed.    Supplemental     control 

works  are  required  in  the  other  outlets 

of  the  Ottawa  to  preserve  the  present 

proportional  flow  past  Montreal  during 

the  low-water  season.    The  cost  of  the 

entire  system  of  control  works  is  about 

$2,000,000  in  excess  of  the  saving  in 

excavation  costs  which  they  effect,  but 

these  works  will  reduce  the  cost  of  any 

future  development  of  power  at  the 

Lachine    Rapids,    besides    being    of 

benefit  to  local  navigation  on  the  lake. 

The  entire  cost  of  the  improvements 

proposed  in  this  section  is  $53,000,000. 

They  are  coordinated  with  the  future 

development  of  the  full  power  resources 

of  the  section. 

The  plans  that  have  been  described 
for  the  improvement  of  the  various 
sections  of  the  river  provide  for  chan- 
nels which  can  eventually  be  enlarged 
to  a  depth  of  30  feet,  the  lock  sills  and 
other  fixed  structures  being  designed 
for  that  depth.  The  estimates  that 
have  been  given  are  for  an  initial  exca- 
vation of  the  channels  to  a  minimum 
depth  of  25  feet,  which  will  be  suitable 
for  navigation  by  vessels  not  exceeding 
23  feet  salt-water  draft.    The  total  esti- 


mated cost  of  the  entire  improvement 
of  the  St.  Lawrence  between  Lake 
Ontario  and  Montreal,  including  the 
installation  of  hydroelectric  power 
generating  machinery  to  the  full  capac- 
ity of  the  power  houses  of  the  power 
developments  initially  proposed,  with 
the  channels  initially  excavated  to  a 
depth  of  25  feet,  is  from  approximately 
$394,000,000  to  $428,000,000  depend- 
ing upon  the  form  of  improvement 
adopted  in  the  International  Rapids 
section.  This  includes  the  cost  of 
power  works  with  an  installed  capacity 
of  from  2,730,000  horsepower  to 
2,619,000  horsepower,  the  value  of 
which  can  be  conservatively  placed  at 
between  $250,000,000  an4  $300,000,000. 

The  added  cost  of  providing  initially 
channels  27  feet  in  depth  is  estimated 
at  $5,800,000.  The  reduction  in  cost 
if  channels  23  feet  in  depth  are  initially 
provided  is  estimated  at  $5,300,000. 
It  may  be  observed  that  the  broad 
economic  question  of  the  depth  that 
should  be  provided  initially  rests  on  the 
cost  of  the  requisite  deepening  of  the 
interconnecting  channels  and  the  har- 
bors on  the  Great  Lakes  to  derive  the 
benefit  from  the  waterway. 

It  is  to  be  borne  in  mind  that  the 
draft  of  a  vessel  must  be  less  than  the 
channel  depths.  Channels  23  feet  in 
depth  are  suitable  for  the  navigation  of 
vessels  not  to  exceed  21  feet  salt- 
water draft;  channels  of  25  feet  depth 
for  vessels  not  exceeding  23  feet  salt- 
water draft,  and  channels  27  feet 
depth  for  vessels  of  25  feet  salt-water 
draft.  For  vessels  of  the  size  of  those 
that  would  use  the  proposed  St. 
Lawrence  Waterway,  the  fresh-water 
draft  exceeds  the  salt-water  draft  by 
from  6  to  7  inches. 

The  plans  which  have  been  described 
provide  for  a  navigation  route  from 
Lake  Ontario  to  Montreal  Harbor  with 
a  total  not  to  exceed  25  miles  of 
restricted  canal  navigation  and  with 
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not  more  than  nine  locks.  It  will  be 
crossed  by  but  eight  bridges.  The 
capacity  of  the  waterway  is  estimated 
at  24,000,000  tons  per  annum. 

A  commission  headed  by  the  Hon. 
Herbert  Hoover,  which  was  appointed 
by  the  President  of  the  United  States 
to  advise  on  the  development  of  a 
shipway  from  the  Great  Lakes  to  the 
sea,  received  for  the  United  States  the 
report  of  the  Joint  Board  of  Engineers. 
Their  conclusions  are  as  follows: 

First.  The  construction  of  the  shipway 
from  the  Great  Lakes  to  the  sea  is  im- 
perative both  for  the  relief  and  for  the 
future  development  of  a  vast  area  in  the 
interior  of  the  continent. 

Second.  The  shipway  should  be  con- 
structed on  the  St.  Lawrence  route,  pro- 
vided suitable  agreement  can  be  made  for 
its  joint  undertaking  with  the  Dominion 
of  Canada. 


Third.  That  the  development  of  tiie 
power  resources  of  the  St.  Lawrence  athoukl 
be  undertaken  by  appropriate  agencies. 

Fourth.  That  negotiations  should  be 
entered  into  with  Canada  in  an  endeaw 
to  arrive  at  agreement  upon  all  these  sub- 
jects. In  such  negotiations  the  United 
States  should  recognize  the  proper  relatioDs 
of  New  York  to  the  power  development  m 
the  International  Section. 

The  report  of  the  Joint  Board  of 
Engineers  advances  the  consideration 
of  the  proposal  to  the  stage  at  which  it 
becomes  a  problem  of  statesmanship. 
There  can  be  no  question  of  the  prac- 
ticability of  the  proposal  from  an 
engineering  standpoint  after  the  inter- 
national,  financial  and  economic  ques- 
tions in  connection  with  the  work  have 
been  determined  upon. 


What  the  St.  Lawrence  Waterway  Means  to  the 

United  States 

By  W,  L.  EUrding 

President,  Great  Lakes-St.  Lawrence  Tidewater  Association 


THE  demand  throughout  the  west 
for  a  ship  channel  outlet  from  the 
Great  Lakes  to  the  Atlantic  Ocean,  by 
way  of  the  St.  Lawrence,  rests  upon 
the  need  of  that  region  for  more  direct 
and  cheaper  connection  with  the  mar- 
kets of  the  world,  and  also  upon  the 
physical  make-up  of  the  North  Amer- 
ican continent,  which  lends  itself,  by 
reason  of  the  location,  depth,  and 
breadth  of  the  Great  Lakes  and  St. 
Lawrence  River,  to  such  a  connection 
— a  connection  that  would  give  to  the 
North  American  continent,  a  fourth 
ocean,  its  shores  reaching  to  the  bor- 
ders of  the  harvest  fields  of  the  Middle 
West,  now  removed  a  thousand  miles 
and  more  from  contact  with  the  sea. 

On  no  other  continent  has  civiliza- 
tion entrenched  itself  at  any  consider- 
able distance  from  the  ocean.  On  this 
continent  alone  it  has  done  so  under 
conditions  that  do  not  assure  its  con- 
tinuance, unless  the  transportation 
handicap  that  distance  from  the  sea  al- 
ways and  everywhere  involves  be  re- 
moved. 

The  North  American  mid-continent 
was  claimed  for  civilization  under 
peculiar  conditions.  The  movement 
from  the  Atlantic  over  the  mountains 
and  into  the  plains  beyond  began  be- 
fore the  days  of  the  steamboat  or  of  the 
railroad,  and  when  the  tools  of  indus- 
tiy  and  agriculture  were  for  the  most 
part  as  crude  as  they  were  in  the  days 
of  Caesar.  Not  even  the  plow  was  yet 
an  efficient  tool,  and  the  grain  drill, 
the  binder,  the  threshing  machine 
were  all  unknown.  The  agricultiure  of 
western  European  lands  was  settled  in 


its  ways,  and  that  of  pur  now  great  com- 
petitors— ^Argentina,  AustraUa,  Russia 
— was  not  a  factor  in  world  trade — 
in  fact,  did  not  cast  a  shadow  over  the 
future. 

We  invented  the  steamboat,  we 
adapted  the  railroad,  we  improved  the 
plow,  we  invented  the  reaper,  the 
grain  drill,  the  threshing  machine  and 
the  modem  binder,  and  we  developed, 
ahead  of  any  other  nation,  all  of  these 
things  and  put  them  to  our  purpose  of 
subduing  a  continent. 

By  the  most  ingenious  system  of 
bonuses  ever  known  to  history,  we  in- 
vited the  pioneers  of  three  generations 
to  put  the  lands  of  the  interior  un- 
der cultivation — lands  that,  for  the 
larger  part  were  level,  treeless  and  rich 
and  that  made  our  quick  results  of 
large  acreage  under  the  plow  and  large 
production  possible. 

We  financed  our  wars  out  of  these 
lands.  We  held  out  to  our  farmers  as 
a  reward  for  their  labor,  not  a  fair  re- 
turn in  cash  for  the  crops  harvested, 
but  an  increasing  equity  in  the  lands 
themselves,  as  the  coimtry  might 
settle  up  and  the  value  of  the  lands 
might  increase. 

The  network  of  our  railroads  spread 
over  the  interior  and  on  to  the  Pacific. 
The  iron  ores  of  Minnesota,  the  copper 
of  Michigan  and  of  Montana,  the  out- 
put of  the  smelters  in  the  Rockies  was 
added  to  the  golden  harvest  of  the 
farmers.  The  inland  ocean  of  the 
Great  Lakes  became  busy  with  a 
water-borne  commerce  that  told  of 
the  rising  greatness  of  Buffalo,  Toledo, 
Cleveland,   Detroit,  Milwaukee,  Du- 
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luth-Superior,     Chicago     and     other 
thriving  harbors. 

The  great  cities  of  the  prairies  were 
called  into  being.  The  packing  busi- 
ness moved  westward  from  Cincinnati, 
and  the  day  of  the  open  ranges  began. 
The  prairie  states  of  the  Middle  West 
settled  into  their  agricultural  stride. 

Then  our  factories  carried  the  plow, 
the  binder,  the  thresher  to  other  and 
new  lands,  agriculturally  speaking — ^to 
the  Argentine,  to  Australia,  to  Russia 
— ^all  lying  close  to  the  sea,  all  able  to 
ship  from  the  farm  to  the  market  in 
Europe  for  less  money  than  we  can 
possibly  hope  to — unless  a  way  can  be 
found  to  move  our  farm  lands  closer  to 
the  ocean. 

Our  three  great  advantages — lands 
cheaply  acquired,  easily  tilled,  and 
stored  with  a  wealth  of  bankable  fer- 
tility— made  possible  the  civilization 
that  is  now  ours  in  the  Middle  West; 
these,  coupled  with  the  fact  that  we 
had  no  large  or  active  competition  in 
the  market  places  of  the  world. 

We  now  have  that  competition. 
It  is  here  to  stay.  It  will  increase, 
rather  than  diminish,  with  the  passing 
of  time.  New  areas,  outside  of  this 
continent,  and  fit  for  agriculture,  will 
develop  and  become  competitors  of 
ours,  with  whom  we  must  in  all  the 
future  years  do  a  competitive  busi- 
ness. 

For  the  major  portion  of  the  things 
the  Middle  West  produces,  the  world's 
market  place  is  Europe.  Europe  is 
where  the  consumers  are — Western 
Europe,  the  Baltic,  the  Mediterranean. 
The  people  of  the  Atlantic  Coast  cities 
are  fed  in  good  part  by  the  farmers  of 
the  east — by  the  farmers  westward  to 
the  Mississippi.  And  the  farmers  of 
the  trans-Mississippi  region  are  thrown 
back  upon  the  European  market  with 
their  surplus — ^with  the  surplus  which 
we  as  a  nation  need  to  continue  and  will 
continue  to  produce  in  order  that  at  all 


times  we  may  have  plenty  for  our- 
selves. 

Exceeds  Domestic  Needs 
The  transportation-handicapped  re- 
gion of  the  United  States  is  neither 
small  in  producing  power  nor  is  its 
production  going  to  cease.  This 
region  possesses  63  per  cent  of  the 
dairy  cows,  55  per  cent  of  other  cattle, 
75  per  cent  of  the  hogs,  76  per  cent  of 
the  sheep,  61  per  cent  of  the  horses 
and  63  per  cent  of  the  total  live  stock 
value  of  the  United  States,  as  esti- 
mated by  the  United  States  Depart- 
ment of  Agriculture.  Of  the  edible 
crops — ^that  is,  excluding  flax,  tobacco 
and  cotton — the  transportation  ma- 
rooned area  produces  approximately 
60  per  cent.  And  except  for  the  South, 
when  the  area  of  farm  acreage  expan- 
sion is  considerable,  the  marooned  area 
under  discussion  holds  the  reserve  high 
grade  agricultural  lands  of  the  nation. 
Taking  the  national  resources  that 
are  non-agricultural,  the  transporta- 
tion-locked area  leads  in  hydro-electric 
power  with  approximately  50  per  cent 
of  the  potential  supply  of  the  United 
States.  This  region  contains  our  fu- 
ture supply  of  coal  and  of  petroleum; 
here  are  oiur  copper  and  lead  and  iron 
supplies  both  of  today  and  for  the  years 
to  come.  These  unused  and  tangible 
resources  point  to  expansion  in  the  fu- 
ture, conditioned  only  upon  the  access 
of  the  Middle  West  to  the  markets  of 
the  world  on  an  even  footing. 

The  point,  without  being  too  diy- 
as-dust  statistical,  is  that  the  trans- 
portation-handicapped area  within  the 
United  States  is  producing  now,  and 
can  and  will  expand  its  production  in 
the  future  well  beyond  any  present  or 
near  future  home  consimsption  re- 
quirements. 

Continuing  International  Trade 

According  to  the  United  States  offi- 
cial figures  for  1922,  the  average  per 
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capita  wealth  of  the  marooned  area  is 
$8553.  The  average  per  capita  wealth 
of  the  entire  United  States  was,  for 
that  year,  $2918.  This  can  mean 
nothing  else  than  that,  both  in  produc- 
ing  and  consuming  power,  the  area  in 
question,  with  its  45,000,000  people, 
carries  its  share  of  the  load  of  foreign 
commerce,  both  going  and  coming. 
That  commerce  amounted,  in  1924,  in 
goods  sent  and  received  overseas,  to 
80,514,000  long  tons,  of  which  the  ma- 
rooned area's  equitable  portion,  pro- 
duced or  consumed,  would  be  40  per 
cent,  or  32,000,000  tons. 

That,  however,  is  not  the  yardstick 
by  which  to  measure  the  need  of  the 
American  interior  for  better  trans- 
portation. That  estimate  is  arrived 
at  by  detailed  studies  of  all  lines  of 
production.  It  is  worth  while  to  con- 
sider whether  any  people  engaged  in 
the  wholesale  production  of  crude  and 
bulky  materials  such  as  grain,  foods, 
ores  and  the  like  will  ever  cease  very 
largely  to  produce  those  things,  or 
other  things  comparable  in  tonnage. 

For  example,  contrary  to  popular 
opinion,  the  percentage  and  the  volume 
of  wheat  exports  from  the  United 
States  have  not  decreased  with  the 
passing  years.  From  1866  forward  the 
largest  per  cent  of  any  wheat  crop 
shipped  abroad  was  during  the  period 
1876-1906,  diuing  which  time  we  ex- 
ported an  annual  average  of  30  per 
cent  of  our  crop.  In  1922  we  exported 
25.6  per  cent;  in  1923  we  shipped  out 
19.9  per  cent  and  in  1924  our  ship- 
ments reached  28.8  per  cent.  The 
bushel  figures  are  even  more  striking, 
showing  that  right  now,  in  these  post 
war  years,  the  American  farmer  is 
maintaining  his  production  and  his 
exports  of  wheat  well  above  the  levels 
of  the  pre-war  years.  Today  the 
wheat  acreage  of  the  nation  is  again 
expanding.  And  if  the  farmer  of  a 
coming  generation  chooses  to  abandon 


wheat  it  will  be  in  order  that  he  may 
produce  other  bulky  foods,  that,  like 
wheat,  create  tonnage  and  invite  ton- 
nage in  return.  And  it  will  be  for  the 
obvious  reason  that  the  production  of 
these  other  things  will  be  more  profit- 
able to  him,  and  will  make  of  him 
a  more  important  trade-load  factor. 
As  an  example  the  farmer  has  ceased 
to  export  flax.  What  is  the  result? 
The  nation  imports  flax — ships  it  in- 
land to  the  linseed  mills  situated  on 
Lake  Erie  and  at  Minneapolis.  Little, 
if  any,  tonnage  of  flax  movement  has 
been  lost,  and  the  erstwhile  flax  farmer 
is  growing  other  tonnage  and  making 
crops  more  profitable.  The  result  is  a 
net  gain  in  tonnage.  The  idea  of  a 
vanishing  export  tonnage  from  the  in- 
terior and  to  the  interior  of  the  con- 
tinent is  a  myth. 

Enhances  National  Economy 

Of  the  80,000,000  long  tons  com- 
prising the  total  1924  overseas  com- 
merce of  the  United  States  43,000,000 
moved  out  of  or  into  the  ports  of  the 
North  Atlantic,  23,000,000  by  way  of 
the  Gulf  of  Mexico,  12,000,000  out  of 
and  into  our  Pacific  harbors,  and  the 
balance  from  the  South  Atlantic  ports. 
Li  addition  to  this  there  was  a  Great 
Lakes  total  movement  to  and  from 
Canada  amounting  to  15,500,000  tons. 
These  figures  will  indicate,  to  some  ex- 
tent at  least,  the  general  directions 
taken  by  our  commerce  in  seeking  out- 
let to  the  sea.  They  parallel  the  rail 
and  water  movements  throughout  the 
country,  and  they  cast  a  side  light  upon 
the  fact,  already  mentioned,  that 
Europe  is  by  far  our  largest  customer, 
especially  for  those  products  that  are 
essentially  mid-western  in  origin,  such 
as  grain,  food  products,  and  the  fab- 
ricated products  of  iron,  copper,  etc. 

The  transportation  handicap  which 
this  interior  commerce  is  under  when 
moving  into  world  trade  is  measurable. 
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The  difference  between  the  existing 
rate  by  rail  to  the  Great  Lakes,  thence 
by  water  to  Buffalo,  by  rail  from  Buf- 
falo to  New  York,  and  from  New  York 
by  ship  to  Liverpool,  and  a  fair  trans- 
portation charge  for  same  cargo  mov- 
ing by  rail  to  the  Great  Lakes  and  by 
water  direct  to  Liverpool  is  set,  by 
Alfred  H.  Ritter,  Transportation 
Specialist  of  the  War  Department  at 
a  minimum  of  $4.00  per  ton  in  favor 
of  the  St.  Lawrence  route,  assuming 
that  ships  of  ocean  draft  could  ascend 
into  the  upper  Great  Lakes  with,  and 
for  cargo. 

The  report  of  the  President's  Ad- 
visory Committee,  the  St.  Lawrence 
Commission  of  the  United  States  of 
which  the  Hon.  Herbert  Hoover  is 
chairman,  estimates  that  at  present 
there  is  available  for  movement  over 
this  waterway  28,000,000  tons  of  cargo. 
This  Commission  states  that, 

It  has  been  estimated  that  the  values  in 
a  single  year  to  the  farmers  alone  would 
equal  the  capital  cost  ($128,500,000)  of  the 
waterway. 

But  in  considering  the  question  of 
possible  tonnage  a  larger  aspect  of  the 
problem  should  not  be  forgotten.  A 
major  transportation  route  not  only 
fixes  the  rates  chargeable  by  secondary 
routes,  but  it  also  fixes  basic  price 
levels  throughout  the  area  of  its  in- 
fluence. Today  the  price  of  wheat 
in  the  mid-continent  of  North  America 
is  determined  by  the  world  market 
price,  less  the  cost  of  transportation. 
Cut  the  transportation  charge  and  you 
do  not  benefit  the  buyer.  His  re- 
quirements and  market  supply  remain 
as  before — the  saving  reflects  back  to 
the  shipper,  and  the  farm  price  levels 
advance  on  all  wheat  sold,  both  for 
local  consumption  and  for  export. 

An  illustration  may  serve  to  make 
this  point  clear. 

A  farmer  sells  grain  to  a  local  miller. 


The  price  he  receives  will  be  baaed  on 
the  local  price  for  grain,  which  in  turn 
is  based  on  Liverpool,  minus  the  total 
freight,  from  his  station  to  that  termi- 
nal market.    It  is  obvious  that,  in  this 
instance,  the  farmer,  whose  grain  is 
ground  into  flour  at  the  local  mill, 
adually  pays  freight  on  kU  wheat  to 
Liverpool.     And    whatever    lowering 
of  the  freight  rate  may  be  obtained  by 
opening  the   Great   Lakes   to   Oceair 
commerce,  will  benefit  that  farmer  t^ 
the  same  extent  as  it  will  benefit  the 
man  whose  wheat  crosses  the  ocean. 

This  principle  of  local  price  contn* 
through  the  establishment  of  low  cosli 
transportation  to  the  ultimate  market 
holds  true  for  barley  and  for  com  and 
lard,  and  for  bacon  and  for  lumber  and 
copper  and  wooden  ware  and  sted 
safes  and  machinery  and  clothing,  for 
automobiles  and  for  all  the  multitudi 
of  things  produced  or  used  by  and 
in  the  mid-region.  Today  the  Greal 
Lakes-Ocean  trunk  line  that  runs  vii 
Buffalo  and  New  York  sets  the  prioi 
levels.  Open  a  wider,  better  path-^ 
an  adequate  path—  and  every  bn^ine^ 
and  not  the  farmer  alone,  must  and  wil 
benefit  thereby.  ^ 

The  foregoing  estimates  of  tonnagi 
and  of  saving  thereon,  using  Alfred  Bi 
Bitter's  figures,  indicate  aji  anniul 
direct  overcharge  on  actual  movemes 
out  of  and  into  the  freight-handicappel 
mid-region  amounting  annually  t^ 
$120,000,000.  Nor  does  this  take  int^ 
account  the  imseen  charge,  by  way  d 
depressed  price  levels,  on  things  pro^ 
duced  but  not  exported.  One  hundrei 
and  twenty  million  dollars  is  interest,  il 
4  per  cent,  on  $8,000,000,000.  Ttt 
figure  is  arrived  at  merely  as  suggesting 
that  a  reasonable  expenditujre  of  puUifl 
money  so  used  so  to  turn  this  capita 
value  into  productive  channels  may  be 
justified  on  broad  grounds  of  nationsf 
economy. 

By  their  oflicial  action  twenty-tw 
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states  have  severally  and  jointly  ap- 
proved the  opening  of  the  St.  Lawrence 
harriers  between  the  Great  Lakes  and 
the  Atlantic.  These  states  comprise 
what  is  known  as  the  Great  Lakes-St. 
Lawrence  Tidewater  Association.  It 
should  be  clearly  understood  that  the 
purpose  of  these  states  is  not  to  reach 
any  one  point  on  the  Atlantic,  but 
rather  to  reach  the  ocean  itself.  They 
ire  not  looking  for  a  way  to  New  York, 
mly  as  and  insofar  as  New  York  is  one 
rf  the  port  cities  of  the  world.  The 
marooned  interior  comprising  these 
Itates  is  looking  for  a  trade  road  to  all 
he  world — not  for  a  detour,  nor  for  a 
lalf-way  depot.  It  seeks  a  trunk  line 
kut  of  the  Great  Lakes  and  onto  the 
iigh  seas.  Once  there  it  can  steer  its 
tourse  to  the  most  desirable  market. 

A  glance  at  a  globe  of  the  world  will 
lake  clear  the  reasons  for  this  deter- 
idnation.  From  the  dawn  of  history 
iDtil  today,  sea  routes  have  controlled 
lie  world's  trade.  They  still  do. 
(hey  always  will.  The  reason  is 
imple.  Water  transportation  is  far 
iieaper  than  transportation  by  land. 
M^y*  steamship  against  freight  car, 
be  cost  is  about  one  to  ten.  The  cost 
t  one  mile  of  land  transportation  buys 
en  miles  of  ocean  transportation. 

And  within  the  memory  of  men  we 
ave  remade  the  map  of  the  world. 
fe  have  cut  the  isthmus  of  Suez  and 
rought  India,  China,  Japan,  Australia 
le  eastern  coast  of  Africa  thousands 
I  sea  miles  closer  than  ever  before  to 
le  doorstep  of  our  principal  buyer — 
lurope.  We  have  cut  the  isthmus  of 
lanama  and  once  more  we  have  floated 
le  continents  closer  together.  By 
nilding  the  Panama  Canal  we  have 
^t  Calgary  and  Seattle  closer  to 
UTope  by  way  of  the  Pacific  and  the 
aiibbean  than  they  are  by  way  of 
le  direct  rising  sun  and  Atlantic  road, 
nd  of  still  deeper,  more  direct  and 
tal  ooncem  to  the  interior  of  this  con- 


tinent, the  building  of  the  Panama  per- 
formed the  miracle  of  bringing  San 
Francisco  and  New  York — ^the  Pacific 
coast  and  the  Atlantic — closer  to  each 
other  than  either  city  or  either  coast 
is  to  any  inland  point  five  himdred 
miles  removed  from  the  ocean.  This 
has  landlocked  the  interior  of  the  North 
American  continent.  While  our  sea- 
coasts  move  forward  under  the  stimulus 
of  lowered  sea  rates  and  active  par- 
ticipation in  world  trade,  the  interior 
finds  its  transportation  rates  to  and 
from  the  sea  advanced,  its  competitors 
in  other  lands  able,  by  reason  of  short 
land  haul,  to  meet  world  conditions  and 
prices  that  deny  to  the  mid-section  of 
North  America  its  place  in  the  world's 
markets — unless  we  finish  the  job  of 
world  rebuilding  along  lines  obviously 
pointed  out  to  us  by  nature. 

The  world  is  round.  The  eastern 
coast  of  the  United  States  points  not 
toward  the  North  Pole,  but  toward 
Europe.  So  do  the  Great  Lakes  and 
St.  Lawrence  River.  For  two  thou- 
sand miles  this  natural  highway  paral- 
lels the  Atlantic  coast.  The  Great 
Lakes,  carrying  a  commerce  equal  to 
more  than  one-fourth  the  ton  mileage 
of  all  the  railroads  within  the  United 
States,  are  open  to  ships  of  ordinary 
ocean  draft  and  tonnage  from  Duluth 
and  Chicago  to  Buffalo.  Their  chan- 
nels are  wide,  their  harbors  ample,  they 
are,  in  fact,  an  ocean  extending  a 
thousand  miles  along  our  northern  bor- 
der, linking  the  coal  fields  and  the  iron 
mines,  linking  the  com  belt  and  the 
grain  fields  with  the  industrial  East. 
Across  the  Niagara  isthmus,  the  Wel- 
land  Ship  Canal  is  nearly  ready  to 
take  the  largest  Great  Lakes  ships  and 
let  them  down  into  Lake  Ontario, 
where  from  the  foot  of  the  Wel- 
land  Ship  Canal,  now  nearing  comple- 
tion, to  Ogdensburg  on  the  St.  Law- 
rence is  deep  water.  From  Montreal, 
the  second  largest  port  of  the  Atlantic 
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seaboard,  to  Liverpool  and  to  all 
western  and  southern  Europe  the  sea 
lanes  are  wide  open.  Five  thousand 
miles  of  sea  channel  extend  from  Du- 
luth  and  Chicago  to  Liverpool  and 
points  beyond,  and  all  accounted  for  as 
deep,  wide,  free  navigation  adapted 
to  ocean-going  shipping,  except  twenty- 
five  miles.  That  is  the  picture  the 
ship  captains  see.  That  is  the  picture 
the  Joint  Board  of  Army  Engineers  of 
two  nations  paints  for  us.  That  is 
what  the  mid-continent  has  to  start 
with  when  it  demands  a  sea-road  to 
Europe. 

The  engineering  problems  involved 
do  not  properly  belong  to  this  discus- 
sion. It  may  suffice  to  say  that,  not 
without  thought,  not  without  full  ex- 
amination into  any  and  all  routes,  and 
with  a  complete  knowledge  of  what  the 
engineers  of  both  nations  had  already 
done,  was  the  choice  of  the  marooned 
interior  fixed  upon  the  St.  Lawrence  as 
the  only  practical  route  to  the  sea. 

Not  only  was  the  fact  that  the  St. 
Lawrence  route  is  a  *' going  concern" 
taken  into  account,  but  also  the  fact 
that  the  numerous  surveys  of  that 
route  and  other  routes  plainly  indicated 
its  preferability  to  the  continental 
interior  for  the  purpose  of  establishing 
an  unrestricted  thoroughfare  to  the 
world  bordering  upon  the  high  seas. 
The  Associated  States  rest  their  case 
as  to  the  engineering  feasibility  of  the 
route  chosen  upon  the  decision  of  the 
Joint  American-Canadian  Board  of 
Engineers,  in  two  reports. 


The  basic  engineering  facts  are  weQ 
known.  Time  required,  lift,  restric- 
tion of  traffic,  cost — all  these  things 
more  closely  computed  by  the  Joint 
Board  of  Canadian  and  American  En- 
gineers that  surveyed  the  St.  Lawrence 
route  m  1920-21,  and  again  in  1925-^6. 

There  is  no  alternative  route.  There 
is  no  other  sea  road  to  and  from  the 
industrial  and  agricultural  empire  west- 
ward of  the  Appalachians.  Kvers 
that  carry  us  to  the  sea,  canals  that 
climb  the  hills — these  may  serve  a  use- 
ful purpose  in  the  quickening  of  our 
transportation  circulation,  but  they 
are,  at  their  ultimate  best,  but  bi^- 
ways  leading  down  to  the  ocean.  And 
when  one  takes  to  a  highway  he  will,  if 
he  is  wise,  choose  one  that  leads  toward 
his  destination.  The  Great  Lakes  are 
in  themselves  an  ocean.  The  St. 
Lawrence  is  a  strait.  Across  the  seas 
that  send  their  tides  a  thousand  miles 
up  its  broad  bosom  is  the  great  market 
place  of  the  world.  There  the  mid- 
continent  buys  and  there  the  mid- 
continent  sells,  and  between  Duluth 
and  Liverpool,  between  Chicago  and 
the  Baltic,  between  Detroit,  and  Mar- 
seilles lie  today  two  great  barriers- 
one  of  rock,  that  can  be  measured, 
drilled,  blasted  imtil  the  waters  run 
deep  and  free,  until  the  ships  can  go  out 
and  in. 

The  other  barrier  is  that  of  mis- 
understanding as  to  need  and  purpose. 
And  it,  too,  bearing  in  mind  the  his- 
tory of  this  America  of  ours,  is  re- 
movable. 


rhe  Eiconomic  and  National  Significance  of  Connecting 

the  Great  Lakes  with  the  Sea  by  the 
St.  Lawrence  Route 


By  Hon.  I.  L.  Lenroot 

United  States  Senator,  Wisconsin 


[HAVE  been  asked  to  discuss  the 
economic  and  national  significance 
it  connecting  the  Great  Lakes  with  the 
ea,  by  the  St.  Lawrence  route. 

Speaking  first  of  its  national  signifi- 
cance, it  is  demanded  by  40,000,000  of 
)ur  people  in  the  West,  more  than  one- 
Idrd  of  our  population,  because  of  the 
xx)noniic  benefits  that  will  result  in 
bringing  the  Atlantic  Ocean  to  the 
beart  of  the  continent,  and  making 
3cean  ports  of  all  of  our  cities  upon  the 
Great  Lakes.  It  is  also  demanded  by  a 
large  majority  of  the  people  of  our  New 
England  States  because  of  transporta- 
tion benefits  and  the  cheap  power  that 
will  be  developed  for  their  use,  which 
will  remove  one  of  the  most  serious 
handicaps  to  the  continued  existence  of 
their  industries. 

The  history  of  the  idea  of  connecting 
the  Great  Lakes  with  the  sea  is  most 
interesting.     It  has  been  a  dream  of 
many  years,  almost  since  the  Republic 
was  founded,  and  its  history  is  not  so 
dissimilar  to  the  history  of  the  Panama 
Canal .     It  may  not  be  generally  known 
that  the  first  project  for  connecting  the 
Great  Lakes  with  the  sea  was  inaugu- 
rated by  George  Washington.     In  1 792 
he  obtained  the  passage  of  an  Act  of 
Incorporation  by  the  Legislature  of  the 
State  of  New  York  for  the  construction 
of  a  waterway  between  the  Hudson 
River  and  Lake  Erie  by  a  system  of 
canals  and  slack  water  and  lake  naviga- 
tion by  way  of  the  Mohawk  River, 
Oneida  Lake  and  River,  and  Oswego 
lake  and  Ontario.    Of  course,  Wash- 


ington little  dreamed  of  the  leviathans 
of  the  deep  that  we  have  in  our  day. 
As  we  all  know,  canals  have  been  con- 
structed. We  have  today  the  Erie 
Canal,  but  it  does  not  permit  the  pas- 
sage of  ocean-going  vessels  into  the 
Lakes,  and  although  the  State  of  New 
York  has  expended  more  than  $200,- 
000,000  upon  this  project,  it  has  proved 
to  be  a  colossal  failure,  and  Govern- 
ment boards,  one  after  another,  en- 
gineering and  otherwise,  have  reported 
that  it  is  not  practical^  except  at  a 
prohibitive  cost,  to  construct  a  canal 
between  the  Great  Lakes  and  the  Hud- 
son River,  that  will  admit  ocean-going 
vessels  to  the  Lakes. 

Twenty-two  states  have  joined  in  an 
association,  known  as  the  Great  Lakes- 
St.  Lawrence  Tidewater  Association, 
to  promote  the  St.  Lawrence  route,  the 
governors  of  each  being  ^a:-q^cio  a  mem- 
ber of  the  Council  of  States  directing 
the  activities  of  the  Association.  The 
mere  recital  of  the  names  of  the  states 
indicates  the  national  character  of  the 
organization.  They  are  Ohio,  Indiana, 
Illinois,  Michigan,  Wisconsin,  Minne- 
sota, Iowa,  Missouri,  North  Dakota, 
South  Dakota,  Nebraska,  Kansas, 
Colorado,  Wyoming,  Montana,  Idaho, 
Utah,  Washington,  Oregon,  South 
Carolina,  West  Virginia,  and  Kentucky. 
Its  Executive  Director  is  Charles  P. 
Craig,  of  Duluth,  with  headquarters  at 
Washington. 

The  International  Joint  Conmiis- 
sion,  a  permanent  official  body  con- 
sisting of  three  persons  appointed  by 
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the  President  of  the  United  States,  and 
three  persons  appointed  by  the  Gov- 
ernment of  the  Dominion  of  Canada,  in 
1922  made  a  report  upon  this  subject 
unanimously  recommending  the  St. 
Lawrence  route.    They  said: 

The  condusion  is  obvious  that  if  countries 
that  had  for  the  most  part  to  import  their 
raw  materials  from  abroad  were  able  to 
build  up  a  great  foreign  trade  because  of 
their  ready  access  to  the  sea,  the  region 
economically  tributary  to  the  Great  Lakes, 
with  its  limitless  resources,  its  raw  materials 
within  easy  reach,  its  facilities  for  industrial 
expansion,  can  hardly  fail  to  become  an 
even  greater  factor  in  the  world's  markets 
than  it  is  today,  if  given  a  practical  and  ef- 
ficient water  route  to  the  sea. 

On  March  14,  1924,  President  Cool- 
idge  appointed  a  commission  with  Hon. 
Herbert  Hoover,  Secretary  of  Com- 
merce, as  chairman,  to  make  a  further 
study  of  the  subject.  On  December 
27, 1926,  it  made  its  report  unanimously 
reconunending  the  St.  Lawrence  route. 
I  quote  from  its  report: 

The  construction  of  a  shipway  of  suffi- 
cient depth  to  admit  ocean-going  shipping 
from  the  Atlantic  to  the  Great  Lakes  will 
lessen  the  economic  handicaps  of  adverse 
transportation  costs  of  a  vast  area  in  the 
interior  of  the  continent.  Within  the 
United  States  it  embraces  all  or  large  por- 
tions of  the  states  of  Ohio,  Indiana,  Ken- 
tucky, Illinois,  Iowa,  Missouri,  Kansas, 
Nebraska,  North  and  South  Dakota,  Mon- 
tana, Wisconsin,  Minnesota,  Michigan, 
Pennsylvania  and  New  York.  It  includes  a 
large  part  of  Canada.  Within  this  area 
there  are  more  than  40,000,000  inhabitants 
who  gain  their  livelihood  from  its  basic  in- 
dustries. It  produces  a  vast  siurplus  both 
from  agriculture  and  manufactures,  much 
of  which  demands  long  transportation.  .  .  . 
It  has  been  estimated  that  the  values  in  a 
single  year  to  the  farmers  alone  would  equal 
the  capital  cost  of  the  waterway.  .  .  . 

The  interior  states  which  are  afifected  by 
this  situation  have  not  been  neglectful  of 
the  benefits  to  be  derived  by  the  bringing  to 
them  of  ship  transportation  to  the  sea. 


Eighteen  of  them  have  associated  together 
by  acts  of  their  legislatures,  under  the  name 
of  the  Great  Lakes-St.  Lawrence  Tidewater 
Association.  They  represent  nearly  two- 
fifths  of  our  population.  They  have  made 
their  own  independent  investigation  and 
have  concluded  and  declared  that  the  open- 
ing of  the  Great  Lakes  to  ocean-going  ves- 
sels through  the  St.  Lawrence  is  a  major 
public  necessity  in  the  economic  intere^  ol 
their  communities. 

The  Conmiission  further  stated  that : 

The  construction  of  the  shipway  from  the 
Great  Lakes  to  the  sea  is  imperative  both 
for  the  relief  and  for  the  future  devetop- 
ment  of  a  vast  area  in  the  interior  of  the 
continent. 

The  shipway  should  be  constructed  on 
the  St.  Lawrence  route,  provided  suitable 
agreement  can  be  made  for  its  joint  under- 
taking with  the  Dominion  of  Canada. 

Of  its  benefit  to  the  entire  nation,  the 
Commission  said: 

In  the  wider  view,  the  increased  prosper- 
ity of  the  mid-continent,  the  relief  of  many 
of  their  present  economic  difficulties,  and 
development  of  huge  water  power  for  stimu- 
lation of  industry  and  commerce  in  Ne« 
England  shall  add  to  the  prosperity  of  the 
country  as  a  whole  and  thereby  benefit 
every  citizen  and  every  dty. 

A  New  England  committee,  consist- 
ing of  prominent  citizens  of  Maine, 
New  Hampshire,  Vermont,  Massa- 
chusetts, Rhode  Island  and  Connecti- 
cut, of  which  Col.  Charles  R.  Gow  of 
Boston  is  chairman,  has  made  a  study 
of  the  subject,  and  a  few  months  ago 
made  a  report  unanimously  recom- 
mending the  St.  Lawrence  route.  I 
quote  from  its  conclusions: 

It  is  our  belief  that  a  reduction  in  trans- 
portation costs  is  the  primary  requisite  d 
the  central  section  of  the  country  today  asd 
that  its  accomplishment  would  afford  more 
real  relief  to  the  farming  and  other  elements 
of  that  community  than  would  any  of  tk 
proposals  which  so  far  have  been  advanced 
for  the  proi)Osed  amelioration  of  the  f anncss' 
condition. 
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Every  impartial  body  that  has 
studied  this  subject  has  recominended 
the  St.  Lawrence  Waterway  as  a  great 
national  imdertaking  of  great  national 
benefit.  The  only  opposition  comes 
from  the  State  of  New  York,  and  that 
state  is  not  unanimous  in  its  opposition. 
A  large  part  of  northern  New  York  is 
enthusiastically  in  favor  of  the  project. 
The  opposition  is  selfish,  fearing  that 
the  commerce  of  the  cities  of  New  York 
and  Buffalo  will  be  injured  by  the 
project.  It  is  hard  to  believe  that  the 
intelligent  patriotic  citizens  of  that 
great  state  when  they  fully  understand 
the  question  wiU  be  in  favor  of  com- 
pelling the  distressed  farmers  of  the 
West  to  pay  a  wholly  unnecessary  toD 
to  the  cities  of  New  York  and  Buffalo 
solely  for  their  benefit. 

The  Economic  Significance  of  the 
St.  Lawrence  Route 

That  our  farmers  of  the  West  have 
ever  since  1920  been  in  great  financial 
distress  we  all  know.  That  they  have 
for  years  been  demanding  from  the 
Congress  relief  from  their  economic 
condition  we  also  know.  Li  their  dire 
need  for  relief  many  of  them  have  be- 
come the  innocent  victims  of  designing 
politicians  who  make  impossible  prom- 
ises to  them,  and  propose  remedies  that 
cannot  stand  either  the  test  of  constitu- 
tional authority  or  common  sense. 

Because  these  things  are  so  should 
not  cause  us  to  fail  to  realize  that  our 
farmers  are  suffering  under  a  great 
economic  handicap,  and  because  most 
of  the  plans  that  are  proposed  for  relief 
are  impracticable  or  unconstitutional 
should  not  cause  us  to  take  the  position 
that  there  is  nothing  the  Government 
can  do  for  them.  We  are  living  in  an 
age  of  organization.  Manufacturing  is 
organized;  finance  is  organized;  labor  is 
organized;  mining  is  organized;  but  our 
farmers  are  not  organized.  The  farmer 
is  essentially  an  individualist  and  the 


agricultural  industry  does  not  lend  it- 
self to  either  the  corporate  form  of 
manufacturing  or  the  association  form 
of  labor.  The  co5perative  organiza- 
tion is  the  only  practical  form  open  to 
the  farmer,  and  such  organization  as  to 
a  staple  product  produced  generally 
throughout  the  country  is  very  dif- 
ficult. The  result  is  that  he  finds  him- 
self paying  high  prices  for  everything 
he  has  to  buy,  produced  under  condi- 
tions that  prevent  excessive  surpluses. 
The  farmer,  however,  goes  right  on 
producing  crops  greater  than  domestic 
consiunption  can  care  for,  and  he  has  a 
surplus  which  must  find  a  market 
abroad.  In  such  cases  he  receives  very 
little  benefit  from  tariff  rates,  and  he 
therefore  buys  in  a  high  market  and 
sells  in  a  low  market.  In  wheat, 
especially,  he  gets  as  a  rule  the  Liver- 
pool price,  less  the  cost  of  transporting 
his  wheat  from  his  railroad  station  to 
Liverpool,  and  thus  the  price  is  fixed, 
not  only  for  wheat  that  he  ships  to 
Liverpool,  but  also  for  the  wheat  that 
he  sells  to  be  consumed  in  the  United 
States.  The  farmer,  also,  pays  the 
transportation  rate  upon  everything 
that  he  buys.  If  he  buys  a  Ford  car  he 
pays  the  Detroit  price  plus  the  trans- 
portation rate  to  his  nearest  railway 
station.  If  he  buys  a  piece  of  agricul- 
tural machinery  he  pays  the  factory 
price,  plus  the  transportation  rate  to 
his  town,  and  so  with  all  his  other  pur- 
chases. The  farmer  is  the  only  Ameri- 
can engaged  in  industry  who  pays  the 
transportation  upon  both  what  he  buys 
and  sells.  It  is  for  this  reason  that  the 
farmers  of  the  West,  far  from  markets, 
are  constantly  clamoring  for  lower 
transportation  rates,  and  often  demand 
such  low  railroad  rates  that  if  granted 
would  throw  every  railroad  serving 
them  into  bankruptcy.  True,  most  of 
the  farmers*  troubles  are  economic,  be- 
yond relief  at  the  hands  of  the  Govern- 
ment, but  this  makes  it  all  the  more 
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necessary  that  when  the  Government 
can  give  him  real  assistance  that  is 
sound,  and  rational,  it  should  do  so 
without  any  delay.  When  it  can  lower 
his  transportation  costs  without  in- 
justice to  anyone  it  should  not  hesitate 
to  do  so.  The  St.  Lawrence  Waterway 
furnishes  this  opportunity.  Mr.  Alfred 
H.  Ritter,  Transportation  and  Expert 
Specialist,  has  written  a  book  upon  this 
subject  embodying  the  results  of  his 
studies  of  the  transportation  economics 
of  the  St.  Lawrence  project.  He  esti- 
mates the  saving  to  the  farmer  in  trans- 
portation rates  upon  grain  to  be  about 
ten  cents  per  bushel.  He  states  that 
the  average  export  movement  of  United 
States  grain  from  Atlantic  seaboard  and 
St.  Lawrence  ports  for  the  years  1921 
to  19£3  averaged  192,000,000  bushels, 
and  upon  this  alone  our  farmers  would 
have  saved  nearly  $20,000,000  a  year 
if  they  could  have  used  the  St.  Lawrence 
Waterway.  He  also  estimates  there 
would  be  a  general  enhancement  in 
price  of  five  cents  per  bushel  generally. 
Upon  the  last  page  of  his  book,  under 
the  Title  '*  Conclusions,"  Mr.  Ritter 
says: 

The  probable  transportation  savings  on 
grain  alone  are  equal  to  five  per  cent  on 
$800,000,000,  while  the  annual  transporta- 
tion savings  plus  farm  price  enhancement 
are  estimated  to  equal  or  exceed  the  total 
expense  of  the  improvement  properly 
chargeable  to  navigation,  under  the  original 
project  submitted  to  Congress  by  the  Inter- 
national Joint  Commission. 

But  it  is  not  grain  alone  that  will  be 
transported  over  this  waterway  at  a 
great  saving  of  transportation  costs. 

The  Hour  mills  of  Minneapolis  in 
1922  exported  659,000  barrels  of  flour. 
Mr.  Ritter  estimates  that  the  St. 
Lawrence  W'aterway  will  effect  a  saving 
of  $6  per  long  ton  on  flour  shipped  from 
Minneapolis  to  Europe. 

Our  packing  house  exports  now 
amoimt  to  more  than  2,000,000,000 


pounds  annually.  Seventy-three  per 
cent  of  this,  or  1,560,000,000  pounds, 
originate  in  the  territory  tributaiy  to 
the  Great  Lakes.  Mr.  Ritter  esti- 
mates that  upon  shipments  of  these 
products  from  Chicago  to  London  the 
St.  Lawrence  route  will  effect  a  saving 
of  $17  per  ton  in  transportation  cost. 

The  heart  of  the  automobile  industi}' 
of  the  world  is  situated  upon  the  Great 
Lakes.  Exports  of  automobiles  are  in- 
creasing every  year.  The  rail  rate  to 
the  seaboard  is  high.  It  is  estimated 
that  over  115,000  tons  of  automobiles 
will  be  exported  annually  over  the  St. 
Lawrence  route.  I  might  name  iron 
and  steel  products,  agricultural  imple 
ments,  and  many  other  commodities 
produced  in  territory  tributary  to  the 
Great  Lakes. 

Thus  far,  I  have  spoken  only  of  ex- 
ports of  commodities  produced  in  Great 
Lakes  territory,  but  imports  of  commod- 
ities used  in  this  territory  could  also 
be  carried  over  this  waterway  at  a  great 
saving  of  transportation  costs.  Chie  of 
the  most  important  of  these  is  rubber. 
Our  imports  of  rubber  amount  to  mort 
than  300,000  tons  annually.  Sixty-one 
per  cent  of  the  rubber  imported  is  used 
by  manufacturers  tributary  to  the 
Great  Lakes.  This  amounts  to  about 
200,000.  tons  annually  that  could  be 
carried  over  the  St.  Lawrence  route, 
and  Mr.  Ritter  estimates  that  this  will 
effect  a  saving  of  more  than  $5  per  toi 
in  transportation  costs,  or  more  thaa 
$1,000,000  annually.  This  saving  wil 
effect  every  user  of  automobiles  in  the 
United  States. 

For  the  immediate  territory  affected 
imports  of  sugar  will  be  the  most  im- 
portant. The  Great  Lakes  territcHj 
produces  about  900,000  tons  of  bed 
sugar  annually.  The  people  of  this 
territory  consume  about  1,800,000  tow 
annually,  thus  making  necessary  im- 
ports of  900,000  tons  for  their  use  annu- 
ally.   Every  ton  of  this  could  coiDe 
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over  the  St.  Lawrence  route  at  an  esti- 
mated saving  of  transportation  costs  of 
from  $6  to  $13  per  ton.  In  addition 
there  will  be  imports  over  this  route  of 
fish,  rice,  tropical  fruits  and  nuts,  wood 
pulp,  manganese,  etc.,  and  other  com- 
modities, amounting  to  more  than  3,- 
000,000  tons  annually,  at  a  very  great 
saving  of  transportation  costs. 

The  Hoover  Commission  already 
referred  to  and  the  Department  of 
Commerce  estimate  that  from  21,000,- 
000  to  25,000,000  tons  of  commodities 
are  at  present  available  for  shipment 
over  the  St.  Lawrence  route  annually, 
80  per  cent  of  which  represents  exports 
and  imports.  This  will  be  very  largely 
increased  by  the  time  the  St.  Lawrence 
route  can  be  completed.  At  an  aver- 
age saving  of  only  $2.50  per  ton  in 
transportation  costs,  this  will  amount 
to  more  than  $50,000,000  annually. 
This  represents  a  4  per  cent  return  on 
$1,250,000,000. 

But  it  is  not  only  lower  costs  of  trans- 
portation through  admitting  ocean- 
going vessels  to  the  Lakes  that  will  be 
of  economic  benefit  to  the  country.  In 
connection  with  the  improvement  of 
the  St.  Lawrence  for  navigation,  vast 
water  powers  will  be  developed,  ulti- 
mately amounting  to  5,000,000  horse- 
power. About  2,250,000of  thisamount 
will  be  developed  along  the  interna- 
tional section  of  the  river  between  New 
York  State  and  the  Province  of  On- 
tario, one-half  of  which  will  belong  to 
the  United  States.  The  plan  calls  for 
the  immediate  installation  of  1,160,000 
borsepower  with  provision  of  doubling 
\his  amount  when  a  market  for  the 
x>wer  is  available  at  an  additional  cost 
)f  only  $32,00a,000.  When  the  full 
x>wer  on  the  international  section  is 
ieveloped  the  cost  for  development 
md  installation  will  be  only  about 
JlOO  per  horsepower,  which  will  per- 
nit  its  sale  to  New  England  and  New 
fork  users  at  a  much  lower  price  than 


power  can   be  produced  for  in   any 
other  way. 

The  construction  of  the  St.  Lawrence 
route  with  its  incidental  development 
of  water  power  will  save  many  New 
England  industries  from  ruin. 

Another  great  economic  benefit  to 
the  entire  country  will  be  in  the  de- 
velopment of  the  nation's  merchant 
marine.  The  people  dwelling  along 
our  coasts  have  a  keen  realization  of 
the  value  of  a  merchant  marine  flying 
the  American  flag,  but  the  people  of  the 
interior,  living  far  from  our  coasts,  do 
not  realize  its  importance  and  have 
been  so  indifferent  upon  the  subject 
that  legislation  necessary  to  secure  a 
permanent  American  Merchant  Marine 
has  never  been  enacted. 

The  St.  Lawrence  Waterway  will 
add  4,000  miles  to  the  coast  line  of  the 
nation,  an  increase  of  nearly  50  per 
cent.  When  ocean  vessels  ply  upon 
the  Great  Lakes  there  will  be  a  visible 
demonstration  of  the  desirability  of 
maintaining  the  American  flag  upon 
the  seas,  and  sentiment  for  an  Ameri- 
can Merchant  Marine  will  then  be  as 
strong  in  the  Middle  W^est  as  it  is  now 
upon  our  coasts.  In  the  great  harbors 
of  Chicago,  Milwaukee,  Superior,  and 
Duluth,  ships  flying  foreign  flags  will 
lead  to  a  demand  from  that  section 
that  ships  flying  the  American  flag  shall 
outnumber  all  others. 

I  have  said  nothing  thus  far  about 
the  cost  of  this  improvement.  The 
Hoover  Committee  estin^ates  the  navi- 
gation cost,  that  is  the  cost  to  the 
United  States  and  Canada,  at  from 
$123,000,000  to  $148,000,000  to  be 
divided  between  the  two  countries. 
All  additional  costs  would  be  charge- 
able to  power  which  will  take  care  of  it- 
self and  cost  the  two  governments 
nothing.  It  estimates  the  cost  of  the 
Lake  Ontario-Hudson  route  at  $506,- 
000,000  and  the  so-called  AU-American 
route  at  $631,000,000  all  chargeable  to 


96 


The  Annals  of  the  Amebican  Academt 


navigation  to  be  paid  by  the  United 
States  alone,  for  no  water  power  will  be 
developed  on  either  of  them. 

There  is  no  comparison  possible  be- 
tween these  routes  and  the  St.  Law- 
rence route  from  an  economic  stand- 
point. 

I  have  reserved  for  my  last  point  the 
consideration  of  the  objection  that  the 
St.  Lawrence  Waterway  traverses  for- 
eign territory,  and  that  from  the  stand- 
point of  our  national  defense  the  St. 
Lawrence  Waterway  should  not  be 
favored.  It  is  said  that,  should  we  be 
engaged  in  war  with  Great  Britain,  this 
waterway  would  admit  her  dread- 
noughts into  the  Great  Lakes,  and  that 
our  great  cities  upon  those  Lakes  could 
be  easily  destroyed  by  them.  Fortu- 
nately, this  matter  has  already  been 
investigated  by  the  United  States 
Government.  I  quote  from  a  report 
made  by  the  Board  of  Engineers  of  the 
War  Department  in  1918: 

Such  passage  could  be  quickly  and  com- 
pletely obstructed  by  the  destruction  of  the 
locks  in  these  canals  by  shell  fire,  notably  in 
Canadian  St.  Lawrence  River  canals  where 
all  locks  are  within  seven  thousand  feet  of 
the  United  States  main  river  shore,  and 
some  not  over  one  half  mile  therefrom. 

So  if  there  was  the  slightest  founda- 
tion for  the  theory  that  this  ocean  wa- 
terway might  admit  the  English  Navy 
into  our  Great  Lakes  and  thus  become 
a  menace  to  us  if  we  ever  had  trouble 
with  Great  Britain,  our  own  War  De- 
partment shows  conclusively  that  every 
one  of  these  locks  and  canals  could  be 


destroyed  by  sheU  fire  from  the  Ameri- 
can side  without  the  slightest  difficulty. 

But  there  is  another  aspect  of  this 
question  which  should  be  considered, 
and  that  is  that  our  determination  of 
this  matter  should  not  be  affected  by 
any  theory  that  the  United  States  and 
Great  Britain  may  hereafter  become 
involved  in  war  between  themselves. 
If  we  are  to  assume  that  such  is  a 
probability,  we  should  also  recognize 
that  should  it  ever  occur  such  a  war 
would  end  our  civilization,  and  the 
world  would  be  destroyed  so  far  as  we 
or  our  descendants  would  have  any  in- 
terest in  it  whatever. 

On  the  contrary,  the  construction  of 
this  waterway  as  a  joint  undertaking 
by  the  United  States  and  Canada  will 
more  strongly  cement  the  friendship 
between  us  and  our  great  neighbor  to 
the  North.  We  now  have  treaty  ri^ts 
giving  us  equality  upon  Canadian 
waters  and  Canadian  equality  upon 
American  waters.  Instead  of  being  a 
menace  to  our  National  Defense  it  will 
furnish  the  greatest  object  lesson  of 
friendly  cooperation  between  two  great 
nations  that  the  world  has  ever  known. 

It  is  not  within  the  purview  of  this 
paper  to  discuss  the  details  of  the  pha 
of  the  improvement,  its  present  status, 
and  the  steps  necessary  to  bring  it  to  a 
successful  completion. 

I  have  sou|^t  to  show  that  it  is  a 
great  national  imdertaking  of  tre- 
mendous economic  benefit  not  only  to 
the  interior  of  the  nation  but  to  the 
entire  country,  and  it  should  receive  the 
support  of  every  patriotic  American. 


The  Salient  Geographic  Factors  of  the  Colorado 

River  and  Basin 

By  Henry  F.  James 

Univenity  of  PcniisylT&iiiB 


THE  devastating  flood  which  during 
the  past  summer  laid  waste  the 
lower  Mississippi  vaUey  was  a  solemn 
and  sinister  reminder  that  the  impera- 
tive need  of  flood  control  has  not  been 
met.  It  calls  sharply  to  mind,  too,  the 
great  urgency  of  the  whole  problem  of 
effective  distribution  and  utilization  of 
waters.  A  review,  therefore,  of  the 
factors  relating  to  this  problem  in  the 
Colorado  River  Basin  is  not  untimely. 
Since  the  flood  menace  in  the  Lower 
Colorado  Basin  has  been  temporarily 
mastered,  time  is  available  for  such  a 
careful  study  of  all  phases  of  the 
problem  as  will  result  in  a  thorough 
understanding  of  the  situation,  i.e.,  the 
utilization  of  water  for  irrigation,  for 
domestic  supply  and  for  water  power, 
together  with  such  closely  allied  mat- 
ters as  state  and  federal  jurisdiction, 
interstate  control  and  distribution  and 
international  rights.  These  are  prob- 
lems of  the  first  magnitude — ^the  work 
of  engineers  and  statesmen.  The  phase 
of  the  problem  here  presented  is  merely 
a  description  of  the  salient  geographic 
factors  of  the  Colorado  River  and  its 
basin. 

The  Colorado  Basin 

The  Colorado  Basin  in  actual  terri- 
tory is  greater  in  extent  than  any  one 
of  the  nations  of  Germany,  France  or 
Jai>an.  Lying  within  the  confines  of 
seven  states,  it  covers  one-thirteenth 
of  the  area  of  the  United  States  and  a 
considerable  section  in  northwestern 
Mexico.     (See  map,  p.  88.) 

Extreme  variations  prevail  within 
the    basin,    from    heavily    timbered 


mountains  on  the  high  portions  of  the 
continental  divide  to  desert  areas,  the 
most  forbidding  in  the  country;  from 
places  famed  as  summer  resorts  to 
those  where  the  heat  at  times  is  almost 
unbearable ;  from  crystalline  mountains 
of  solid  granite  to  plains  of  silt,  ash-like 
in  their  appearance  and  from  the  wid- 
est, the  deepest,  the  longest  and  the 
grandest  chasm  on  earth — ^the  Grand 
Canyon — ^to  a  meandering  shallow  bed 
of  soft  fine  alluvium. 

This  basin  may  be  divided  geo- 
graphically into  two,  possibly  three, 
regions.  Two  portions  are  decidedly 
distinct.  The  lower  third  is  located  in 
the  states  of  Arizona,  California  and 
Nevada,  and  extends  a  short  distance 
into  Mexico.  In  general,  its  elevation 
is  but  little  above  sea  level,  though 
scattered  here  and  there  are  ranges  of 
mountains  that  rise  to  heights  of  2000 
to  6000  feet  and  depressions  that  faU 
below  sea  level.  Its  northern  line  of 
demarcation  is  a  line  of  diffs,  the 
Grand  Wash  Cliffs.  These  present  a 
bold,  often  vertical,  step  that  leads 
hundreds  or  thousands  of  feet  to  the 
table  land  above.  This  is  the  region 
of  the  great  American  Desert,  a  land 
of  excessive  heat  and  aridity.  Re- 
corded temperatures  have  been  known 
to  reach  130°  F.;^  the  annual  rainfall  in 
places  is  less  than  two  inches.^ 

^  Brown,  John  S.,  "The  Salton  Sea  Region- 
California."  U.  S.  Geological  Survey,  Water 
Supply  Paper  497.    Washington,  1923,  p.  13. 

'The  annual  precipitation  ranges  from  an 
inch  and  a  half  to  eight  inches  a  year  with  tem- 
peratures ranging  from  S9f*  F.  to  190^  F. 
U.  S.  Geological  Survey,  Water  Supply  Paper 
556,  p.  12. 
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The  prosperity  of  this  southern 
section  rests  upon  agriculture  under 
imgation»  but  its  well-being  is  recur- 
rently threatened  by  inundation  during 
flood  and  its  progress  is  retarded  by  a 
shortage  of  water  during  dry  periods. 
In  1924  a  loss  totalling  millions  of 
dollars  was  sustained  by  the  farmers  in 
the  Inii)erial  Valley  because  of  lack  of 
water. 

In  many  ways  this  lower  section  is 
similar  to  the  Great  Valley  of  Cali- 
fornia. Both  receive  the  drainage  of 
the  large  rivers  of  the  interior.  In  the 
Gulf  of  Califomia  the  Colorado  River 
has  built  up  its  delta  and  in  the  Cali- 
fornia Valley  the  San  Joaquin  and 
Sacramento  Rivers  have  formed  theirs. 
The  two  areas  are  nearly  at  sea  level. 
In  each  valley  the  displacement  of  the 
sea  by  alluvium  has  occurred  within 
comparatively  recent  geological  times. 
If  the  land  should  sink  slightly  less 
than  1000  feet,  the  Califomia  Valley 
would  be  flooded  with  sea  water 
through  the  Golden  Gate,  while  the 
tides  of  the  Gulf  of  Califomia  would  be 
carried  far  north  of  Yuma  and  the 
land  would  be  flooded  for  £00  miles 
northwest  of  the  present  head  of  the 
Gulf.  Both  sections  depend  upon  the 
melting  snows  of  the  higher  areas  for 
their  well-being.  Separating  these  two 
valleys  are  the  high  ranges  of  the  West- 
em  CordiUera  with  their  greatest  break 
at  the  pass  of  San  Gorgonia.  Through 
this  gateway  pass  the  trains  of  the 
Southern  Pacific  Railway  at  an  altitude 
of  2580  feet,  thus  binding  the  interior 
to  the  Pacific. 

The  northern  two-thirds  of  the 
Colorado  Basin  is  a  land  of  mountains 
and  plateaus  with  an  upper  basin  in 
Colorado,  Utah  and  Wyoming  (Green 
River  Basin,  see  map,  p.  88)  and  a 
plateau  section  (Colorado  Plateau,  see 
map,  p.  88)  in  Utah,  Nevada,  Cali- 
fornia and  Arizona.  In  the  upper 
basin  the  northern  watershed  is  ex- 


tremely rugged  and  fairly  heavily 
timbered.  Its  streams  flow  through  a 
succession  of  long,  deep,  narrow  can- 
yons transversed  by  short  valleys  that 
contain  small  tracts  of  arable  meadow 
land.  Severe  winters  prevail,  but  the 
growing  season,  although  cool,  is 
pleasant  with  enough  warm  weather  for 
rapidly  maturing  crops.  Broken  plains 
and  scarred  plateaus  of  sedimentary 
origin  are,  however,  the  prevalent 
topographic  features.  The  annual  rain- 
fall of  only  nine  inches  on  the  plains 
and  meadow  lands  necessitates  irri- 
gation which  is  made  possible  by 
natural  mountain  lake  storage  and 
artificial  reservoirs.  Undeveloped  res- 
ervoir sites,  such  as  the  Kremmling 
site,  the  greatest  in  Colorado,  renders 
possible  a  more  complete  utilization  of 
this  region. 

The  plateau  part  extends  from  Lee's 
Ferry  to  Grand  Wash  Cliffs.  In 
general,  the  elevation  varies  from  4000 
to  8000  feet.  Great  ranges  of  snow- 
clad  mountains  with  peaks  ranging 
from  8000  to  14,000  feet  are  a  con- 
spicuous part  of  the  landscape.  All 
winter  long  on  this  mountain-crested 
rim,  snow  fills  the  gorges,  half  burying 
the  forests  and  mantling  the  moun- 
tain tops.  With  the  approach  of  the 
summer  sun  the  life-giving  waters  are 
released  to  go  tumbling  down  the 
mountain  side  in  millions  of  cascades. 
In  the  words  of  Major  John  W. 
Powell,'  ''these  ten  million  cascade 
brooks  unite  to  form  ten  thousand  tor- 
rent creeks;  ten  thousand  creeks  unite 
to  form  a  hundred  rivers  beset  with 
cataracts;  a  hundred  roaring  rivers 
unite  to  form  the  Colorado  which  rolls, 
a  mad  turbulent  stream,  into  the  Gulf 
of  Califomia."  For  more  than  a 
thousand  miles  along  its  course  through 
the  plateau  section,  the  Colorado  has 

*  Powdl,  Major  J.  W.  "First  Throu^  the 
Grand  Canyon — ^Being  the  Record  of  the  Pioneer 
Exploration  of  the  Colorado  Biver  iq  1860-1870." 


100 


The  Annalb  of  the  American  AoADBifY 


cut  for  itself  a  canyon  not  continuous 
but  broken  here  and  there  by  narrow 
transverse  valleys.    The  idea  of  the 
inaccessibility  of  the  country  can  best 
be  conveyed  by  the  words  of  the  same 
Major  Powell.     "  Every  tributary  river 
in  the  plateau  has  cut  another  canyon; 
every  creek  has  cut  a  canyon;  every 
brook  runs  in  a  canyon;  every  rill  bom 
of  a  shower,   and  bom  again  of  a 
shower,  and  living  only  during  these 
showers  has  cut  for  itself  a  canyon;  so 
that  the  whole  upper  portion  of  the 
basin  of  the  Colorado  is  traversed  by  a 
labyrinth  of  these  deep  gorges."    It  is 
a  land  of  strange  and  weird  physical 
features    built    on    a    gigantic    scale. 
Hardly  less  noticeable  than  the  can- 
yons are  the  long  lines  of  cliffs,  great 
geographic  steps  that  stretch  for  hun- 
dreds of  miles  across  the  landscape  and 
rise  frequently  thousands  of  feet  into 
the  air.    These  cliffs  are  great  blocks 
tilted  in  such  a  way  that  after  one  has 
climbed  the  steep,  almost  vertical  face, 
he  may  descend  by  easy  grades  to  the 
foot  of  a  second  escarpment.    Great 
gateways  have  been  cut  through  the 
cliffs    by    the    intermittent    streams 
making  possible  a  journey  from  the 
plain  below  to  the  terrace  above,  from 
arid  plains  below  to  forests  of  pine  and 
fir  above  with  noticeable  flora  grada- 
tions in  between.    The  surface  of  the 
plateau  is  also  broken  by  low  mesas 
that  are  dry  and  treeless  with  frequent 
gaunt  surfaces  of  naked  rock  exposed. 
The  region  is  further  diversified  by 
vast  systems  of  fissures,  huge  deep 
cracks  that  are  miles  and  miles  in 
length.    In    times    past    from    these 
crevices  have  poured  floods  of  lava, 
great  sheets  of  black  basalt,  that  have 
covered  mesas  and  table  lands  alike. 
Here  and  there  along  the  fissures  are 
found   conspicuous   landmarks,    huge 
barren  cinder  cones  that  are  probably 
the  last  dying  evidence  of  great  sub- 
terranean forces. 


The  unnavigable  rivers,  buried  deep 
in  canyons  like  the  great  desert  wastes, 
have  prevented  easy  access  to  the 
region  so  that  much  of  the  plateau  is 
relatively  unknown.  Even  today  in 
the  canyon  region  from  the  mouUi  of 
the  Green  River  to  the  Grand  Wash,  a 
distance  of  500  miles,  there  are  only 
three  points  at  which  it  is  possible  to 
reach  the  river  with  a  wheeled  vehide. 
In  this  remote  region  the  Indian  still 
retains  his  ancient  culture.  Thirty 
thousand^  Hopi  and  Navajo  IndiaiiB 
Uve  on  20,000  miles  of  Indian  resora- 
tion.  Their  life  is  hard.  They  stiU 
live  in  the  fortress  homes  built  by  their 
ancestors  on  the  easily  defended  tops 
of  the  mesas  or  f oUow  their  flocks  and 
herds  from  water  hole  to  water  hole. 
The  remaining  part  of  the  region  is 
given  over  to  a  few  ranchers  and 
miners  with  irrigationists  located  along 
the  more  open  stretches,  but  in  many 
places  not  a  living  thing  is  seen, 
nothing  but  dry  rock  in  the  mountains 
and  dry  dust  in  the  valleys. 

The  Colobado  River 

The  main  artery  of  this  basin,  the 
Colorado  River,  is  approximately  2000 
miles  long.  It  extends  from  Wyoming 
to  Mexico.  The  characteristics  of  the 
river  are  the  key  to  its  many  problems. 
The  Colorado  may  be  regarded  as  one 
of  the  most  remarkable  rivers  in  the 
world.  It  is  the  greatest  undeveloped 
resource  of  the  states  through  whidi 
it  flows,  for  "it  combines  in  proper 
sequence  for  complete  use  a  large 
quantity  of  water,  a  great  concentra- 
tion of  fall,  reservoir  sites  for  the  con- 
trol of  flow,  sites  for  power  plants  and 
several  million  acres  of  irrigable  land 
below  the  stretch  where  power  may 
be  developed."  * 

It  has  frequently  been  called  the 

« Smith,  J.  Russell.  "North  Americi."  p.  47S. 
•Groyer.  Nathan  C,  Water  Su^^  Fnper 
No.  556,  p.  8,  U.  S.  Geological  Survey. 


Geogbafhic  Factors  of  the  Colobado  River  and  Basin 


101 


Nik  of  America  and,  like  the  NOe,  is 
subject  to  potential  flood  conditions 
during  each  summer.  The  Nile  ap- 
pears to  be  the  greater  stream.*  Its 
drainage  area  is  5.7  times  larger^  with 
a  3.8  greater  annual  precipitation. 
The  run-off  per  square  mile  of  the  Nile 
is  1.9  times  greater,  but  the  ratio  of 
nm*off  to  rainfall  is  two  times  smaller. 
The  Nile  also  has  a  10.8  times  greater 
discharge  than  the  Colorado.  The 
maTiTniim  flow  of  the  Nile,  which 
occurs  chiefly  about  September  1, 
amounts  to  approximately  358,000 
second  feet.^  This  is  larger  than  that 
of  the  Colorado  by  over  200,000  second 
feet.  The  maximum  flow  of  the 
Colorado  occurs  in  May,  Jime  and 
July,  a  time  most  propitious  for  the 
iirigator.  The  minimum  flow  of  the 
Colorado  is  only  from  2500  to  8000 
second  feet  as  compared  with  14,500 
second  feet,  the  TninimiiTn  flow  of  the 
Nile.  Thus  the  necessity  for  water 
storage  such  as  is  accomplished  by  the 
great  dam  at  Assuan,  Egypt,  is  shown 
to  be  more  urgent  still  in  the  Colorado 
Basin.  This  fact  is  also  clearly  in- 
dicated in  a  study  of  the  main  flow  of 
the  two  rivers.  For  the  period  1804- 
1910,  the  main  flow  of  the  Colorado 
was  not  above  26,000  second  feet, 
while  that  of  the  Nile  amounted  to 
115,800  second  feet. 

The  profile  of  the  Colorado  River  is 
likewise  one  of  its  dominant  character- 
istics. In  1800  miles,  the  river  drops 
from  an  elevation  of  18,579  feet  ^  to 
sea  level.  The  Nile  has  only  a  drop  of 
7000  feet '  in  a  distance  of  3473  miles. 

*  AH  statistics  relative  to  this  oompaiison  taken 
from  the  U.  S.  Geological  Survey,  Water  Supply 
F^per  No.  289,  pp.  26-27. 

^Second  foot  is  an  abbreviation  for  cubic 
foot  per  second  and  is  the  rate  of  discharge  of 
water  flowing  in  a  stream*  one  foot  wide,  one 
foot  deep,  at  a  rate  of  one  foot  per  second. 

•  Clark,  W.  G..  "The  Colorado  River,"  p.  7. 

'  En<7c]opedia  Britannica,  11th  edition.  Vol. 
19.  p.  092. 


If  comparisons  are  made  with  many 
other  power-yielding  streams  of  the 
United  States,  the  potential  power 
possibilities  of  the  Colorado  appear  to 
be  enormous.  The  Mississippi  River 
from  Cape  Giradeau  to  the  Gulf  of 
Mexico  has  ^  a  .  ^p,  Jot  o^: .  eight 
inches^®  porniiier  'Tne  power  possi- 
bilities of  ihe  ¥enness0Q'  £u*e  pAnsidered 
unportant,  but  that  nver  nas  a  diop  of 
less  than  500  feet  between  Knozville 
and  Paducah,  a  distance  of  approxi- 
mately 700  miles."  The  canyon  sec- 
tion has  great  possibilities  in  the  con- 
centration of  water  power  sites. 
Between  Green  River,  Utah,  and 
Parker,  Arizona,  there  are  at  least 
twelve  favorable  dam  sites  where  a 
continuous  development  of  over  4,000,- 
000^^  horsepower  can  be  made.  In 
this  respect  its  only  superiors  are  the 
St.  Lawrence  and  Columbia  River 
Basins. 

The  Colorado  River  and  its  tribu- 
taries are  hard-working  streams.  They 
bring  to  the  delta,  105,000  "  acre  feet 
of  silt  per  year.  This  amount  would 
cover  105  acres  to  a  depth  of  1000  feet. 
In  terms  of  yards,  this  equals  170,000,- 
000,  or  an  amount  equal  to  two-thirds 
of  the  total  material  excavated  in  the 
construction  of  the  Panama  Canal. 
Six  million  average  railroad  cars  would 
be  needed  to  transport  this  material. 
Driftwood  is  also  carried  during  flood 
periods.  In  the  flood  of  September, 
1923,  hundreds  of  logs  20  to  30  feet 
long  and  2  to  3  feet  in  diameter  passed 
through  the  Grand  Canyon. 

With  this  description  of  the  geo- 
graphical conditions  of  the  Colorado 
River  and  its  Basin  as  a  background, 
we  may  now  turn  to  a  brief  analysis 
of  some  of  its  important  problems. 

"  Ibid.,  Vol.  18,  p.  604. 

"  Brown,  R.  M.,  "Utilization  of  the  Colorado 
River,"  Oeographical  Review,  July,  1987,  p.  456. 

>>U.  S.  Geological  Survey,  Water  Supply 
Pi^per  556. 

^IbidJip.  16.    See  table. 
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Thx  Flood  Menace  of  the 
Colorado  " 

The  river  emerges  from  the  hills  and 
canyons  as  a  law-abiding  stream  for 
ten  months  of  the  year.  For  the  re- 
maining two  months  in  the  early  spring, 
it  is  almost  unccnatibilabie;  Instead  of 
a  blessing  it  then  becomes  a  threat  to 
mafi  aiid  a}l  )iis'WorKs-in  the  Lower 
Basin.  The  value  of  the  property 
that  is  menaced  by  these  floods  exceeds 
$100,000,000,  while  at  least  50,000 
people  are  living  in  the  shadow  of  just 
such  a  great  catastrophe  as  occurred 
in  1905  and  was  repeated  over  a  very 
limited  area  in  1909.  In  1921  a  re- 
currence of  these  disasters  was  pre- 
vented only  by  a  shift  of  the  wind  that 
drove  the  waters  back.  Man's  exist- 
ence here  is  precarious  in  the  extreme 
for  on  the  holding  of  a  long  thin  line 
of  granite-faced  levees  depends  his 
safety. 

The  geographical  nature  of  the  coun- 
try itself  makes  floods  possible.  Some 
thousands  of  years  ago  this  endangered 
land  was  part  of  the  Gulf  of  California, 
a  great  arm  of  the  ocean  that  extended 

^  Rderenoes  consulted  in  the  study  of  floods 
are: 

(1)  An  artick  by  James  H.  Gordon,  M<mUdy 

Weaiher  Review,  Februaiy,  1924. 
''Problems  of  the  Lower  Colorado 
lUver,"  pp.  95-07. 

(2)  An    excellent    scientific    discussion    of 

river  control  in  the  Colorado  River 
Ddta  by  H.  T.  Cory,  in  Fkper  No. 
1270.  "Transactions  of  the  Ameri- 
can Society  of  Civil  Engineers," 
Vol.  76, 1913. 
(8)  Mendenhall  Walter  C,  U.  S.  Geolo^cal 
Surv^,  Water  Supply  Paper  No.  225. 

(4)  Entenman,  P.  M.,  "Flood  Danger  in  the 

Colorado  Delta,"  Engineering  News 
Record,  March  31, 1927. 

(5)  Priest,   R.   M.,   "Channd  and   Levee 

Conditions  in  the  Colorado  Delta," 
ESngineering  News  Reoord,  March  17, 
1927. 

(6)  Sykes,  Godfrey, "  The  Delta  and  Estuary 

of  the  Colorado  River,"  Oeograj^ieaL 
Renew.  April.  1926,  VoL  16,  No.  2. 


150  miles  inland  from  its  present  limits. 
In  fact,  its  waters  probably  washed  the 
slopes  of  the  San  Jacinto  and  San 
Bernardino  Mountains  and  covered  a 
land  that  is  now  arid  momitains  and 
desert  plains.  The  Colorado  River 
en^>tied  its  waters  into  an  eastern 
arm  of  this  body  of  water  that  reached 
nearly  to  the  present  site  of  Yuma. 
Into  it  has  been  deposited  through 
aeons  of  time  the  mud  and  rock  scoured 
from  high  mountains  and  worn  out  of 
deep  canyons.  Inch  by  inch  the  water 
was  driven  back  until  this  eastern  basin 
was  entirely  filled.  Onward  spread 
the  delta  until  it  reached  the  eastern 
base  of  the  Cocopa  Mountains.  Thus 
was  formed  a  dam  that  separated  the 
Gulf  into  two  parts,  one  entirely  cut  off 
from  the  ocean.  The  dam  increased  in 
height  and  breadth  from  decade  to  de- 
cade until  today  the  dam  above  sea  level 
is  nearly  100  n^les  wide.  On  top  of 
this  delta  bridge  flows  the  Colorado 
River  at  a  height  of  approximately  30 
feet  above  the  sea  and  actually  higha 
than  the  adjacent  country.  To  the 
northwest  lies  the  old  Gulf  bed,  now 
a  region  of  interior  drainage  with  but  a 
renmant,  the  present  Salton  Sea,  left 
of  that  historic  ocean  arm.  The 
lowest  part  of  this  basin  is  300  feet 
below  the  level  of  the  river  and  only 
70  miles  away.  To  the  south  lies  the 
recent  delta  land  with  the  Gulf  of 
California  50  miles  in  the  distance. 
The  waters  of  the  Colorado  pass  down 
the  gentle  slope  towards  the  Gulf. 

The  direction  of  the  river  is  unususl 
for  a  grade  nearly  ten  times  as  steep 
leads  into  the  Salton  Basin  and  Im- 
perial Valley.  Forty-three  thousand 
people,  at  least  the  population  of  the 
Imperial  Valley  of  California,  desire  t 
continuation  of  this  condition.  They 
wish  for  no  replica  of  the  biblical 
flood.  A  modem  system  of  levees  has 
been  constructed  at  which  the  river  in 
recent  years  has  really  pounded  in 
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vain.  It  is  a  risky  utuation  at  best» 
for  not  always  has  the  river  flowed  in 
its  present  channel.  Time  and  time 
again  in  the  ages  past  the  geologists 
tell  us  that  the  river  has  turned  its 
waters  into  the  interior  basin  and  at  a 
later  date  turned  again  towards  the 
Gulf.  Up  until  1905,  for  many  hun- 
dreds of  years,  it  has  flowed  untroubled 
to  the  Gulf.  The  great  interior  basin 
became  practically  empty  of  water 
through  evaporation  and  seepage  for 
the  run-off  from  the  mountains  that 
surround  the  sink  is  too  slight  to  main*" 
tain  a  permanent  water  body  in  this 
region.  From  a  great  arm  of  the  ocean 
it  had  become  a  desert  waste,  sun- 
baked and  desolate.  Engineers  were 
determined  to  harness  the  Colorado, 
making  of  its  water  a  blessing  to  this 
parched  land  instead  of  a  curse.  They 
found  the  river  difficult  to  handle. 
Canals  that  made  possible  the  proper 
distribution  of  the  water  quickly  silted 
up.  New  channels  had  to  be  built 
constantly  as  a  greater  and  greater 
demand  for  water  came  with  increased 
population.  Man  thus  weakened  the 
nattural  dams  that  kept  the  river  in  its 
proper  channel  and  also  neglected  to 
provide  sufficient  protective  head 
works  for  the  canal  that  had  a  gradient 
much  greater  than  that  of  the  river. 
The  result  was  that,  in  1905  and  1906, 
during  the  periodical  floods,  the  river 
broke  through  and  hurled  87  per  cent 
of  its  volume  into  the  Salton  Basin. 
Only  after  sixteen  months  of  effort  and 
an  expenditure  of  $£,000,000  was  the 
river  turned  back  into  its  old  channel. 
But  the  battle  is  not  over.  The  river 
is  bringing  down  its  6,000,000  carloads 
of  silt  and  mud  each  year,  a  hundred 
thousand  acre  feet  of  danmiing  ma- 
terial. Man  in  order  to  hold  the 
balance  of  power  has  thrown  in  6000 
carloads  of  rock.  How  long  can  this 
unequal  warfare  be  continued?  Each 
year  the  threat  of  disaster  is  renewed 


and  the  situation  becomes  more  and 
more  critical.  With  the  increase  of 
cotton  and  alfalfa  fields,  orchards  and 
vineyards,  another  break  would  be  a 
calamity.  The  levees  are  not  positive 
preventives.  Something  must  be  done 
to  regulate  the  flow  of  the  stream  dur- 
ing its  violent  periods.  The  building 
of  dams  and  the  ponding  of  its  waters 
in  a  few  of  its  great  canyons  is  the  only 
permanent  preventive  of  a  possible 
catastrophe. 

The  Problems  of  Irbigation 


The  streams  of  the  Colorado 
are  already  utilized  for  irrigation  to  a 
considerable  extent.  From  a  probable 
beginning  on  the  upper  Greer  River  in 
Wyoming,  the  irrigated  lands  had 
increased  in  acreage  until,  in  1922," 
the  total  area  irrigated  amounted  to 
2,398,000  acres.  Of  this  amount  ap^ 
proximately  1,500,000  acres  ^*  were  irri- 
gated in  the  Upper  Basin.  Thiswasan 
increase  of  approximately  1,000,000 
acres  since  1899. 

Irrigation  is  necessary  here  because 
of  the  climate.  Nowhere  do  the  areas 
that  are  possible  to  irrigate  have  a 
rainfall  of  over  eight  inches.  Summer 
temperatures  of  100^  F.  are  not  un- 
conunon  even  in  the  plateau  section  of 
the  basin.  In  the  Lower  Basin  the 
chief  climatic  characteristics  are  the 
excessive  sununer  heat  and  dryness. 
During  the  five  hot  months,  the  tem- 
perature wiQ  average  over  90^  in  the 
lowlands.  The  climate  is  trying  for 
man  and  beast.  The  air  is  not  stag- 
nant. Gales  with  their  accompanying 
sandstorms  that  last  for  a  few  hours 
are  not  unconunon.  The  heat  and  the 
wind  together  keep  the  surface  very 
dry  and  cause  excessive  evaporation 
from  exposed  water  bodies.    Rain  in 

>*See  table  on  page  94. 

"LaRue  and  Holbrook*  U.  S.  Geologioal 
Survey,  Water  Supply  Paper  No.  556,  Appendix 
A,  Water  Supply,  p.  100. 
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TABLE  I. — ^Ihbioatsd  akd  Ibbigabub  Abbas  in  thb  Colorado  Basin  in  1928. 
(Eztnu;ted  from  an  article  by  R.  M.  Brown,  Oeograj)kical  Review,  July,  1087) 


AreaA  in  Acres 


Irrigated 
1982 


Additional 
Irrigable 


Total 


Upper  Colorado  Basin 
Lower  Colorado  Basin 
Gila  Basin 

Totals 

Wyoming 

Colorado 

Utah  

Nevada 

New  Mexico 

Arisona 

California 


1,477,000 
581,000 
430,000 


8,740,000 

1,467,000 

400,000 


4,187,000 

1,988»000 

880.000 


8,398,000 

885,000 
800,000 
886,000 
7,000 
50,000 
493,000 
486,700 


4,007,000 

582,000 
1,460,000 

877,000 
7,000 

408,000 
1,318,700 

580,800 


7,005,000 

757,000 
8,860,000 

768,000 
14,000 

458.000 
1,806,000 

040,000 


the  form  of  cloudbursts  occurs  at 
times.  The  flood  waves  so  caused  are 
responsible  for  practically  all  of  the 
desert  erosion,  but  the  total  rainfall  an- 
nually is  not  over  eight  inches.^^ 

Irrigation  is  possible  here  because  of 
the  supply  of  surface  and  ground  water 
available.  From  the  former  source 
practically  all  dependence  will  be 
placed  by  future  reclamation  projects. 
The  amount  of  surface  water  used  at 
present  amounts  to  6,700,000  acre  feet 
(1924),  of  which  slightly  over  3,000,- 
000  acre  feet  were  used  in  the  Ameri- 
can section  of  the  Lower  Basin  and 
780,000  acre  feet  in  Mexico.  The 
United  States  Reclamation  Service 
believes  that  eventually  the  Upper 
Basin  will  require  annually  for  direct 
use  6,550,000  *•  acre  feet  of  water  and 
the  Lower  Basin  8,282,000  acre  feet. 
There  will  also  be  some  loss  through 

"U.  S.  Geological  Survey,  "Some  Desert 
Watering  Places,"  Water  Supply  Paper  No.  884. 
pp.  11^13. 

^  Includes  the  amount  that  will  eventually  be 
diverted  in  the  vicinity  of  Denver  to  the  Mis- 
sissippi watershed,  and  in  Utah  to  the  Great 
Salt  Lake  Basin — in  the  neighboriiood  of  440,- 
000  acre  feet. 


evaporation  and  seepage  from  river, 
canal  and  reservoir.  The  mean  an- 
nual flow  of  the  Colorado  at  Yunui, 
Arizona,  from  1894-1911  was  12,S88r 
000  acre  feet."  In  1894,  however,  it 
amounted  to  only  5,390,000  acre  feet, 
while  in  1909  the  discharge  equaled 
26,000,000  acre  feet.  It  can  thus  be 
clearly  seen  that  the  maximum  devd- 
opment  of  irrigation  in  the  Colorado 
Basin  cannot  be  obtained  without  the 
development  of  a  comprehensive  plan 
for  storage  and  regulation  of  the  waters 
of  the  Colorado  River.  The  Lower 
Basin  at  present  is  beginning  to  feel  a 
shortage  of  water  during  exceedingly 
dry  periods. 

The  problem  of  storage  and  regula- 
tion is  difficult  because  of  the  number 
of  states  and  nations  involved.  The 
border  states  have  not  yet  reached  an 
agreement  in  regard  to  the  distribu- 
tion of  water  between  them,  although 
the  Federal  Government,  in  19tt, 
through  the  person  of  Herbert  Hoover, 
brought  the  state  delegates  together  in 
Santa  Fe,  New  Mexico.    The  resuk 

^*  Cory,  H.  T.,  op.  eit.,  pp.  ISIO. 
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was  the  Colorado  River  Compact,'® 
which  was  agreed  to  at  that  time  by 
all  the  participating  states  with  the  ex- 
ception of  Arizona.  Since  then  Utah 
has  rescinded  her  action  while  the  ad- 
herence of  California  is  conditional  on 
the  building  of  the  Boulder  Canyon 
Dam  by  the  Federal  Government. 
An  international  agreement  is  also 
necessary  because  Mexico  has  ap- 
proximately a  million  acres  of  land  ir- 
rigated or  available  for  irrigation  in  the 
Colorado  Basin.  To  further  compli- 
cate the  matter  the  Mexican  projects 
have  been  developed  largely  through 
American  capital  and  water  for  the 
Imperial  Valley  (California)  is  brought 
through  the  Mexican-American  Canal, 
which  is  largely  located  in  Mexican 
territory. 

Two  engineering  problems  in  con- 
nection with  irrigation  are  serious. 
One  is  the  danger  of  diverting  water 
from  a  wide,  erratic  stream  that  flows 
through  a  shifting  channel  as  does  the 
Colorado  on  the  top  of  the  delta  ridge 
dam.  The  other  is  the  difficulty  of 
keeping  open  canals  in  a  region  where 
the  water  is  so  heavily  charged  with 
silt.  During  flood  stages  the  water 
carries  all  the  silt  that  it  is  able  to 
transport.  The  size  of  the  silt  par- 
ticles depends  upon  the  speed  of  the 
stream.  Records  kept  of  conditions 
in  the  Imperial  Valley  irrigation  area 
indicate  that  the  beds  of  many  of  the 
canals  were  raised  between  two  and  five 
feet  in  a  period  of  three  years.  This 
reduction  in  capacity  which  is  slightly 
noticeable  in  the  larger  canals  and  es- 
pecially critical  in  the  smaller  laterals 
makes  a  larger  number  of  canals  neces- 
sary or  constant  dredging  in  order  to 
keep  the  channels  open.    The  cost  of 

^  For  the  complete  text  of  the  compact  see 
67th  Congress,  4th  Session,  House  of  Representa- 
tives, Document  No.  005.  An  excellent  discus- 
son  b  also  given  in  the  "Colorado  River,  History. 
Seven  States  Compact  and  Future  Devdopment," 
bjr  Walter  Goidoa  Claric 


keeping  the  canals  open  varies  from 
$50  to  $60  per  mile.<^  The  Imperial 
Water  Company  No.  1  maintains  in 
the  neighborhood  of  400  miles  of  canab. 

It  has  also  been  noticed  that  the  soil 
in  places  is  heavily  impregnated  with 
alkali.  Alkali  is  the  accumulation  in 
the  surface  layers  of  excessive  amounts 
of  soluble  salts,  mainly  chloride  and 
sulphate  of  sodium.  All  desert  soils, 
especially  those  of  the  silt  variety,  that 
are  fine  enough  in  texture  to  permit 
capillary  rise  of  water  through  them, 
are  likely  to  become  alkali.  The 
Bureau  of  Soib  of  the  U.  S.  Department 
of  Agriculture  has  presented  a  very  un- 
favorable report^  regarding  the  alkali 
conditions  of  the  soils  of  the  Imperial 
Valley.  It  advised  the  planting  of 
crops,  such  as  sugar  beets,  sorghum 
and  date  palms  that  are  suited  to 
alkaline  soils  and  to  abandon  as  worth- 
less the  land  which  contained  too  much 
alkali  to  grow  these  crops.  The  warn- 
ing was  repeated  in  a  later  report. 
The  repeated  application  of  water  to 
these  lands  will  have  a  tendency  to  in- 
crease the  alkalinity.  This  condition 
will  then  develop  a  problem  of  drainage 
that  has  not  yet  seriously  added  to  the 
farmers'  burden. 

Still  another  fact  in  regard  to  irriga- 
tion must  be  realized.  What  has  been 
the  result  of  irrigation  projects  already 
established  by  the  Reclamation  Serv- 
ice? Is  there  a  noticeable  need  at  the 
present  time  for  further  development? 
Bowman *>  states  that  ''the  total  farm- 
ing population  upon  the  twenty-four 
national  irrigation  projects  of  the  West 
after  twenty-five  years  of  government 
aid  and  generosity  is  but  137,000,  a 
population  equal  to  that  of  the  city  of 

»  Cory,  H.  T.,  op.  cU.,  pp.  1284-1885. 

^  Field  Operation  of  the  Bureau  of  Soils,  U.  S. 
Department  of  Agriculture,  1901 .  A  later  report 
appeared  in  1908. 

"Bowman,  Isaiah,  '*Tlie  Pioneer  Fringe,** 
Foreign  Affairs,  Vol.  6,  No.  1,  October,  1927,  p. 
61. 
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Hartford,  Conn.,  or  Grrand  Rapids, 
Mich."  He  further  emphasizes  the 
fact  that  "'the  most  trifling  improve- 
ment of  agricultural  practice  in  settled 
communities  will  accomplish  much 
more  in  the  production  of  agricultural 
products  and  the  growth  of  population 
than  all  the  millions  that  have  been 
poured  out  upon  the  irrigation  projects 
of  the  West  in  a  quarter  of  a  century." 
Further  irrigation  development  at 
present  appears  of  doubtful  necessity. 

PowEH  Development 

Power  development  as  the  k^stone 
of  the  arch  of  Colorado  River  condi- 
tions is  the  hope  of  those  interested. 
By  the  sale  of  power  they  expect  to 
pay  largely  the  high  cost  of  flood  con- 
trol and  irrigation  water  storage. 
From  a  production  point  of  view,  their 
hopes  are  justified.  Nature  has  been 
so  kind  that  the  average  discharge  of 
the  river  (see  page  7)  together  with  its 
steep  gradient  and  numerous  power 
sites  is  sufficient  to  develop  from  five 
to  six  million  horsepower  of  hydro- 
electric energy.  The  U.  S.  Geological 
Survey  has  recommended  thirteen 
power  sites  ^  that  would  produce 
5,748,000  horsepower  with  mayimum 
use  of  the  water  in  the  Upper  Basin. 

Three  problems  vital  to  the  full 
realization  of  this  ambitious  program 
must  be  considered.  In  the  first 
place,  storage  for  flood  control  and  for 
power  development  is  in  striking  con- 
flict.*' "  Flood  control  reservoirs  need 
to  be  kept  empty  and  ready  for  flood 
service,  while  power  development  res- 
ervoirs need  to  be  kept  f uU  to  ensure 
steady  power."  The  noted  engineer, 
Arthur  £.  Morgan,  believes  that  it  is 
a  grave  mistake  to  try  to  combine 
them.    The  question  of  cost  is  also 

**  See  table,  p.  46,  Water  Supply  Paper  No. 
566,  U.  S.  Geological  Survey. 

"Morgan,  Arthur  E..  '*The  MuuBsippu" 
Athntie  MonUUy,  November,  1987. 


paramount.  The  cost  of  the  Boulder 
Canyon  Project  alone,  including  the 
erection  of  a  power  plant,  is  estimated 
in  the  neighborhood  of  $75,000,000. 
If  the  cost  is  to  be  met  by  the  sale  of 
electricity,  the  question  of  distance 
must  be  considered.  It  is  250  miles 
from  Boulder  Canyon  to  Los  Angeles, 
the  principal  market  for  power.  San 
Diego  is  approximately  300  miles 
away;  Yuma,  Arizona,  250  miles.  The 
principal  mining  districts  in  Arisona 
and  Nevada  are  at  a  distance  greater 
than  250  miles.  Engineers  estimate 
that  the  Boulder  Canyon  power  would 
cost  $50  per  horsepower  delivered  in 
Los  Angeles  where  power  is  now  gener- 
ated by  steam  at  a  cost  of  $40  per  horse- 
power. It  appears  highly  problem- 
atical whether  power  generated  in  a 
desert  hundreds  of  miles  from  available 
market  can  be  put  on  a  paying  basis 
for  many  years  to  come  if  at  all  within 
the  lifetime  of  the  men  backing  the 
proposition. 

Problems  of  power,  flood  control, 
water  diversion  for  irrigation  and  urban 
purposes  and  the  disposal  of  silt  cannot 
be  solved  singly.  Together  they  make 
up  the  problem  of  the  most  economic 
utilization  of  the  waters  of  the  Colo- 
rado. The  flood  menace  must  be  con- 
quered within  a  few  years  or  disaster 
will  result,  but  consideration  of  the 
other  factors  of  the  equation  is  essen- 
tial, or  else  in  providing  for  the  inunedi- 
ate  present  mistakes  will  be  made  that 
will  prevent  the  fuUest  utilization  of 
this  great  river  and  postpone  inde6- 
nitely  the  complete  development  of  the 
adjacent  states.  At  present,  there  are 
many  disputed  points.  Dam  sita 
cannot  be  agreed  upon.  State  ri^ts 
vs.  federal  control  is  a  burning  ques- 
tion. Private  corporations  are  fight- 
ing the  national  government  for  con- 
trol. The  interested  states  are  unable 
to  agree.  These  differences  will  no 
doubt  be  ironed  out  ev^tuaUy.    It  if 
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a  gigantic  task»  however,  that  must  be  a  menace,  will  be  eventually  harnessed 
studied  carefuUy  and  scientifically  in  for  man's  benefit  and  man's  enjoy- 
order  that  the  Colorado  River,  now     ment. 


Legal  Problems  in  Colorado  River  Development 

By  Reuel  L.  Olson,  A.M.,  J.D.,  Ph.D.  * 

Attorney  at  Law,  Newlin  and  Ashbum.  Los  Angeles  California 


IN  the  present  article  it  is  my  piupose 
to  discuss  but  a  very  limited  num- 
ber of  the  legal  questions  in  Colorado 
River  development.  Numerous  briefs 
have  been  written  by  firms  of  compe- 
tent lawyers  whose  professional  duty  it 
is  to  give  advice  on  such  questions  as 
whether  or  not  Arizona  is  correct  in 
asserting  her  right  to  tax  each  unit  of 
power  developed  within  her  borders, 
whether  or  not  Denver  may  divert 
water  from  the  Colorado  watershed, 
whether  or  not  there  is  any  possibility 
of  Los  Angeles  being  able  to  secure 
title  to  water  which  it  is  anticipated 
will  be  stored  in  Boulder  Dam,  and  a 
score  of  other  important  issues  of 
similar  or  different  natiu«.  Accord- 
ingly, in  the  selection  of  the  subjects 
treated  I  have  been  guided  by  the  belief 
that  a  person  occupying  the  position  of 
a  disinterested  observer  and  student 
will  be  performing  the  best  service  by 
calling  attention  to  the  broad  outlines 
of  a  plan  for  the  improvement  of  this 
interstate  stream.  To  such  a  plan 
I  have  devoted  major  consideration, 
with  the  result  that  many  obvious  legal 
questions  are  omitted  from  the  present 
paper.  But  although  these  be  omitted 
it  is  with  the  hope  that  the  plan  sug- 
gested may  prove  worthy  of  considera- 
tion and  thereby  compensate  for  the 
neglect  of  other  material. 

The  topics  which  are  to  be  discussed 
in  the  succeeding  paragraphs  may  be 
listed  as  follows:  the  present  impor- 
tance of  the  Compact  drafted  at  Santa 
Fe  in  1922,  the  legal  background  of  the 

^  Author  of  "The  Colorado  River  Compact," 
pp.  ndv,  527,  published  by  Southwest  Research, 
Los  Angdes. 


Compact,  the  proper  sphere  of  activity 
of  an  interstate  Colorado  Biver  com- 
mission, and  a  suggestion  that  con- 
servancy districts  be  organized  in  the 
interested  states  for  the  purpose  d 
contracting  with  each  other  relative  to 
Colorado  River  matters. 

Present  Importance  of  the  Compact 

Without  doubt  the  Colorado  Biver 
Compact  drafted  at  Santa  Fe,  New 
Mexico,  in  1922,  will  continue  to  be  the 
starting  point  of  all  discussion  for  any 
plan  finally  agreed  upon  to  further 
Colorado  River  development.  Funda- 
mental groundwork  was  laid  by  the 
drawing  of  that  agreement.  Nor  has 
the  stormy  course  experienced  by  the 
Compact  during  the  past  five  yean 
served  to  make  the  preliminary  w(ttk 
of  less  value.  Certain  underljniig 
issues  are  now  more  widely  apparent 
than  was  true  of  the  situation  seveanl 
years  ago,  in  spite  of  the  fact  that  the 
seven-state  treaty  is  not  effeotire. 
Arizona's  consistent  refusal  to  ratify, 
California's  ratification  condition«i 
upon  storage,  and  Utah's  recent  step  in 
rescinding  her  earlier  ratification,  to- 
gether with  Colorado's  insistence  that 
not  a  shovel  of  earth  be  turned  for 
the  development  of  any  projec^t  in  the 
Colorado  below  Lee's  Feny  before  the 
Compact  shall  have  been  accepted  by 
at  least  six  of  the  seven  states — a  {Mxnt 
of  view  at  one  time  written  into  the 
Swing-Johnson  bill  but  now  replaced  I^ 
the  idea  that  construction  may  proceed 
upon  acquiesence  of  the  Compact's 
terms  by  only  three  of  the  interested 
states — ^have  all  combined  to  make  the 
Compact  the  most  important   single 
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document  in  the  entire  Colorado  River 
controversy. 

Legal  Background  of  the  Compact 

From  a  study  of  the  minutes  of  the 
twenty-seven  meetings  of  the  Colorado 
River  Commission  at  which  the  differ- 
ent paragraphs  of  the  Compact  were 
drafted,  and  from  a  careful  investiga- 
tion of  other  source  material,  I  am  con- 
vinced that  the  sponsors  of  the  pro- 
posed seven-state  agreement  thought 
that  such  a  treaty  was  necessary  as  a 
means  of  circumventing  the  prior  ap- 
propriation system  of  determining 
water  rights  on  the  Colorado.  The 
Wyoming  v.  Colorado  Case^  259  U.  S. 
419,  decided  by  the  Supreme  Court  of 
the  United  States  on  June  5, 1922,  held 
that,  as  between  two  prior  appropria- 
tion states,  water  rights  on  an  interstate 
stream  would  be  determined  upon  the 
basis  of  prior  use  irrespective  of  state 
lines,  lliis  had  been  for  many  years  a 
contested  point  in  water  rights  litiga- 
tion involving  interstate  streams,  but 
the  possibility  of  a  decision  such  as  the 
Supreme  Court  gave  in  the  Wyoming- 
Colorado  case,  had  been  foreseen  by 
those  familiar  with  the  question. 
Coining  as  it  did  during  the  hearings  of 
the  Colorado  River  Commission  in 
different  cities  of  the  Southwest  pre- 
liminary to  the  Santa  Fe  meetings,  the 
decision  in  Wyoming  v.  Colorado  con- 
finned  the  fears  of  representatives  of 
Colorado  and  other  upper  basin  states 
that  the  stage  was  being  set  for  the 
permanent  appropriation  of  Colorado 
River  waters  by  water  users  of  the 
lower  basin  states  to  the  everlasting 
detriment  of  the  upper  basin. 

The  chief  factor  which  contributed  to 
this  belief  was  the  more  rapid  move- 
ment of  population  from  the  Eastern 
centers  to  areas  in  the  lower  basin,  par- 
ticularly southern  California,  than  to 
the  areas  of  the  upper  basin.  Along 
with  the  population  came  an  almost 


insatiable  desire  for  water  for  domestic 
and  agricultural  piuposes  because  of 
the  general  aridity  of  the  lower  basin 
areas.  More  than  this,  a  large  popula- 
tion meant  a  corresponding  political 
and  financial  power  to  build  the  works 
required  in  the  process  of  placing  the 
waters  of  available  streams  to  beneficial 
use. 

Little  wonder,  then,  that  legal  repre- 
sentatives of  the  upper  basin  states 
upon  surveying,  on  the  one  hand,  the 
rules  of  law  applicable  to  problems  of 
this  kind  and,  on  the  other,  the  trend  of 
events  pointing  directly  to  the  appro- 
priation of  large  quantities  of  water  for 
beneficial  piuposes  in  the  lower  basin  at 
an  earlier  date  than  the  water  would 
be  needed  in  the  upper  basin,  were 
spurred  by  the  Wyoming  v.  Colorado 
decision  to  renewed  efforts  in  their 
attempt  to  modify  the  prior  appropria- 
tion doctrine  of  water  rights  with 
respect  to  the  waters  of  the  Colorado. 
States  of  the  lower  basin  had  nothing 
to  gain  by  changing  the  prior  appro- 
priation doctrine  so  long  as  develop- 
ment continued  under  the  appropria- 
tion system;  states  of  the  upper  basin 
had  everything  to  gain  by  changing 
that  system,  for  if  the  prior  appropria- 
tion doctrine  continued  to  apply,  the 
states  of  the  upper  basin  might  find 
that,  due  to  its  prior  application  to 
beneficial  use  by  the  lower  basin,  no 
unappropriated  water  would  remain  for 
use  in  the  upper  basin  at  the  time  that 
the  upper  basin  becomes  ready  to  use  it. 

While  it  is  true  that  states  of  the 
lower  basin  had  nothing  to  gain  by 
changing  the  prior  appropriation  doc- 
trine so  long  as  development  continued 
under  that  system,  it  should  be  noted 
that  such  development,  as  a  matter  of 
fact  and  until  a  change  of  policy  by  the 
Federal  Power  Commission,  is  at  an 
end  unless  some  uniform  plan  is  made 
for  the  Colorado's  development.  For 
several  years  the  Federal  Power  Com- 
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mission  has  been  reluctant  to  grant 
permits  for  Colorado  Biver  construc- 
tion because  of  the  obvious  benefits  to 
be  realized  from  the  use  of  a  coordi- 
nated plan  of  which  each  individual 
project  should  be  a  part.  But  to 
projects  in  which  large  sums  have  been 
expended  in  preparatory  work,  such  as 
the  Girand  project,  the  Federal  Power 
Conmiission  is  said  to  stand  ready  to 
give  preferred  consideration  upon  the 
withdrawal  of  the  general  order  of  sus- 
pension of  permits.  This  general  order 
may  be  withdrawn  at  any  time  that  the 
Commission  deems  reasonable.  That 
is,  if  the  members  of  the  Conmiission 
believe  that  it  is  unlikely  that  a  unified 
plan  can  be  agreed  upon  by  the  seven 
states,  they  will  perhaps  allow  con- 
struction of  the  better  projects  to  pro- 
ceed without  reference  to  a  general 
plan.  This  will,  of  course,  make 
possible  the  appropriation  of  water  and 
the  vesting  of  rights. 

The  Proper  Sphere  of  Activity 

OF  AN  InTERSTAT'e  COMMISSION 

One  of  the  legal  questions  of  prime 
importance  in  Colorado  River  develop- 
ment is  the  question  of  whether  or  not 
the  seven  states  may  enter  into  a  com- 
pact and  thereby  achieve  the  legal 
result  of  dividing  the  water  of  the 
Colorado  in  the  manner  attempted  by 
the  terms  of  the  Santa  Fe  agreement. 
That  Compact,  it  will  be  recalled, 
attempted  to  apportion  a  definite 
amount  of  water  to  the  upper  and  lower 
basins  respectively. 

But  can  the  apportionment  of  the 
waters  of  an  interstate  stream,  even 
though  ratified  by  the  legislatures  of 
the  states  concerned  and  by  Congress 
and  in  the  event  that  it  is  finally  deter- 
mined by  the  courts  to  be  legally  sound, 
be  of  any  practical  benefit  if  there  is 
not  a  sufficient  amount  of  water  in  the 
river  to  satisfy  present  users  and  those 
who  wish   to   become   appropriators, 


some  of  whom  now  have  their  applicsp 
tions  on  file  with  the  state  commissions 
or  with  the  Federal  Power  Commission 
or  both?  Is  it  within  the  legal  power 
of  a  group  of  states  to  enter  into  an 
agreement  with  one  another,  sudi 
agreement  being  sanctioned  by  the 
legislative  branch  of  the  Federal  Gov- 
ernment, and  by  the  terms  of  said 
agreement  superimpose  a  new  system 
for  the  determination  of  ri^^ts  in  the 
waters  of  an  interstate  stream  which 
may  conflict  with  the  legal  methods 
already  established  by  the  individual 
states  for  the  determination  of  water 
rights?  Is  it  not  true  that  the  first  stqi 
in  Colorado  River  improvement  by  the 
co5perative  effort  of  the  interested 
states  should  be  a  survey  of  the  water 
rights  now  recognized  and  vested  under 
the  laws  of  the  several  jurisdictions? 
Present  users  must  be  taken  care  of 
regardless  of  what  particular  method 
of  improvement  is  finally  selected. 

It  is  also  probable  that  certain  appli- 
cations now  on  file  with  the  various 
states  would  be  found  to  be  entitled  to 
priority  imder  the  laws  of  the  states 
having  jurisdiction.  Such  inchoate 
interests  should  also  be  included  in  the 
survey.  With  these  data  at  hand  an 
interstate  commission,  called  a  Colo- 
rado River  Authority  in  my  book,  would 
be  in  a  position  to  recommend  those 
steps  for  the  development  of  the  stream 
which  would  best  serve  the  interests  of 
all  parties.  Members  of  such  a  com- 
mission would  then  definitely  know  the 
particular  rights  affected  by  any  pro- 
posed construction  project  and  could 
attack  condenmation  and  other  specific 
problems  with  some  hope  of  making 
progress. 

The  whole  piirpose  of  the  present 
agitation  for  Colorado  River  develop- 
ment is,  of  course,  to  increase  the 
quantity  of  water  available  for  benefi- 
cial use.  This  quantity  will  be  de- 
termined    by    the    particular    plan 
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adopted  for  the  development  of  the 
stream.  And  this  is  one  point  at 
which  the  Compact  of  19££  has  proved 
entirely  inadequate.  No  mention  was 
made  of  particular  projects.  Let  it 
be  clearly  understood  that  I  do  not  say 
that  more  progress  could  have  been 
made  the  past  five  years  if  the  Compact 
had  referred  to  definite  engineering 
programs,  for  perhaps  the  plan  worked 
out  was  as  much  of  a  forward  step  as 
could  then  be  taken.  But  that  it  was 
inadequate,  the  last  five  years  of 
inaction  and  controversy  abundantly 
establish. 

The  Compact  spoke  of  millions  of 
acre-feet  of  water  without  a  word  about 
plans  for  making  that  water  available. 
It  attempted  to  tamper  with  the 
acknowledged  system  of  water  rights 
by  asserting  that  the  upper  basin 
should  have  75,000,000  acre-feet  for 
use  within  the  upper  basin  during  each 
ten-year  period,  and  that  a  like  quan- 
tity, increased  by  a  million  acre-feet 
per  year,  should  be  available  for  use  in 
the  lower  basin  during  each  ten-year 
period. 

But  to  declare  that  water  shall  be 
used  in  certain  quantities  in  designated 
places  does  not  make  the  water  avail- 
able for  such  use.    This  was  realized 
by  California  when  the  legislature  of 
that  state  attempted  to  couple  a  tangi- 
ble project — Boulder  Dam,   contem- 
pUted  by  the  Swing-Johnson  bill — 
with  assertions  of  the  Compact  con- 
cerning water  rights.    The  manner  in 
which  the  California  legislature  pro- 
ceeded was  to  make  construction  of  a 
storage  reservoir  in  the  lower  basin  a 
condition    precedent    to    California's 
acceptance  of  the  provisions  of  the 
Compact  relative  to  the  fixing  of  water 
ri^ts.    This  action  clearly  shows  that 
California  appreciates  the  fact  that  an 
abstract  statement  concerning  rights  to 
water,  which  is  not  as  a  matter  of  fact 
available  for  use,  is  of  little  or  no  value. 


The  only  interstate  agreement  which 
will  finally  gain  sufficient  support  to 
result  in  ratification  will  be  one,  I  be- 
lieve, in  which  provision  is  made  for 
engineering  surveys  to  determine  upon 
the  best  plan  to  make  available  the 
largest  possible  quantity  of  water  and 
also  to  serve  all  other  purposes  of  river 
development  such  as  flood  control  and 
power  generation.  Coupled  with  these 
provisions  there  may  very  properly  be  a 
declaration  of  the  manner  in  which 
rights  to  the  water  about  to  be  made 
available  may  come  into  being. 

Li  other  words,  when  an  inventory 
of  all  the  water  rights  now  existing  on 
the  Colorado  shall  have  been  made  by 
an  interstate  commission,  and  when  a 
survey  of  the  most  economic  engineer- 
ing plans  for  the  development  of  the 
river  shall  have  been  completed,  we 
will  know  how  much  water  will  be 
added  to  the  present  available  supply. 
Knowing  this,  and  knowing  that  the 
particular  project  determined  upon  for 
the  development  of  the  stream  is  the 
best  and  most  economic  method,  the 
interstate  commission  could  then 
undertake  the  next  problem  of  suggest- 
ing the  method  or  methods  of  creating 
legal  rights  to  the  water  about  to  be 
made  available.  This  portion  of  the 
work  of  the  interstate  conmiission 
might  take  the  form  of  a  suggested 
uniform  water  code  for  the  interested 
states  to  be  applicable  only  to  the 
quantity  of  water  made  available  by 
the  completion  of  the  engineering 
project  finally  selected. 

The  procedure  outlined  in  the  pre- 
ceding paragraphs  may  seem  to  require 
too  long  a  period  of  time  before  results 
could  be  realized.  But  those  who  have 
watched  the  situation  during  the  past 
five  years  must  be  convinced  that 
actual  construction  of  Boulder  Dam, 
the  most  widely  heralded  project  on  the 
Colorado,  is  now  more  uncertain  than 
has  been  the  case  at  any  previous  time 
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within  the  past  five  years.  This  is  due 
to  the  fact  that  instead  of  making  a 
survey  of  the  whole  river  for  the  pur- 
pose of  determining  the  best  manner  of 
developing  it  as  an  asset  of  the  entire 
region,  and  therefore  of  the  nation, 
greatest  emphasis  has  centered  aroimd 
the  question  of  the  most  feasible 
method  of  securing  flood  control  for 
Imperial  Valley  and  a  water  supply  for 
southern  California.  And  there  are 
some  who  go  to  the  extent  of  saying 
that  plans  now  proposed  for  these 
specific  purposes  are  not  at  all  the  most 
economical  which  might  be  devised  to 
realize  the  desired  ends. 

Events  of  the  past  half  decade  clearly 
show  that  the  most  essential  single 
thing  for  an  interstate  Colorado  River 
commission  to  do  is  to  provide  a  forum 
where  the  contentions  of  all  parties 
may  be  submitted  for  consideration 
upon  their  merits.  These  contentions 
may  relate  to  engineering,  economic,  or 
legal  data.  But  whatever  their  nature, 
they  should  be  available  for  scientific 
study  and  analysis  by  all  interested 
parties.  Had  there  been  such  an  inter- 
state commission  in  operation  the  past 
five  years  it  is  quite  probable  that  the 
assertions  of  the  Arizona  High  Line 
Association  and  of  the  sponsors  of  a 
gravity  line  from  the  mouth  of  the  San 
Juan  across  southern  Utah,  across 
Nevada  and  California  to  the  Imperial 
Valley,  either  would  have  been  verified 
or  exploded  by  the  present  time  in  a 
manner  carrying  conviction.  As  it  is, 
these  questions  and  a  host  of  others  of 
similar  nature,  to  say  nothing  of  the 
legal  controversies,  serve  only  to 
confuse  the  public. 

Contracting  Conservancy 
Districts 

Assuming  that  an  interstate  com- 
pact between  the  seven  states  will  some 
day  provide  for  an  interstate  commis- 
sion  whose   duties   will   approximate 


those  above  described,  and  MMiTning 
further  that  such  commission  will  have 
completed  the  inventory  of  water  ri^ts 
existing  prior  to  construction  of  any 
particular  project  on  the  Colorado  and 
will  have  heard  all  arguments  relative 
to  the  best  engineering  plan  to  be 
adopted,  thus  fostering  an  intelligent 
public  opinion,  and  assuming  further 
that  such  a  commission  also  will  have 
aided  in  working  out  the  legal  questions 
centering  around  the  determination  of 
water  rights  in  the  use  of  the  additional 
quantity  of  water  made  available  by 
the  proposed  new  construction,  the 
next  step  in  Colorado  River  develop- 
ment should  be  the  organization  of 
conservancy  districts  to  contract  with 
each  other  relative  to  existing  water 
rights  and  water  rights  which  will  be 
brought  into  existence  by  reason  of  the 
appropriation  of  water  not  now  avail- 
able but  which  will  become  availaUe 
upon  the  construction  of  the  engineer- 
ing works  finally  believed  to  be  the 
most  desirable.  In  fostering  the  or- 
ganization of  these  districts  in  the  in- 
terested states  an  interstate  commission 
would  have  an  important  part  to  play. 
The  general  plan  of  organization  d 
these  districts  might  be  simUar  to  that 
of  the  conservancy  districts  of  Ohio  and 
New  Mexico.  These  districts,  anal- 
ogous in  some  respects  to  irrigation 
and  drainage  districts  of  the  various 
states,  permit  a  large  degree  of  local 
control  of  the  cooperative  enterprise. 
The  primary  pmpose  of  the  legislative 
act  of  Ohio  is  to  provide  a  means 
whereby  the  owners  of  property  in 
areas  threatened  by  floods  may  organ- 
ize for  their  mutual  protection.  How- 
ever, this  act  ^  also  states  that  its 
purposes  include  that  of  "providing 
for  irrigation  where  it  may  be  needed.  *' 
New  Mexico's  statute,*  as  mi|^  be 

s  104  Ohio  Laws  13-64,  Febroaiy  6, 1914. 
>  Laws  of  New  Mexico.  192S,  Chapter  140.  pp. 
211-«78,  March  12, 1088. 
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expetAed,  places  more  emphasis  upon 
the  reclamation  features  of  the  con- 
servation program,  though  provision  is 
also  made  for  meeting  flood  dangers. 

In  other  words,  both  Ohio  and  New 
Mexico  have  provided  a  method  by 
which  the  owners  of  the  land  affected 
by  a  particular  project  may  determine 
the  manner  in  which  that  project  shall 
be  controlled  and  administered.  This 
manner  of  dealing  with  the  problem 
conserves  the  benefits  of  local  self- 
government.  By  means  of  the  or- 
ganization of  a  number  of  conservancy 
districts  in  the  states  of  the  Colorado 
Basin,  the  groundwork  would  be  laid 
for  a  series  of  contracts  among  such 
districts  with  respect  to  definitely 
determined  water  rights.  But  before 
these  districts  can  be  organized,  the 
route  of  the  main  aqueducts  which  will 
eventually  constitute  the  best  unified 
system  of  development  to  serve  the 
largest  number  of  interests  or  purposes 
in  the  entire  basin  must  be  determined. 
Only  in  this  manner  will  it  be  possible 
to  Imow  the  areas  which  will  be  directly 
affected  by  the  development  and 
therefore  included  within  the  proposed 
conservancy  districts. 

Looking  more  closely  at  the  language 
of  the  New  Mexico  Act  we  find  that  it 
provides  that  the  district  court  sitting 
in  and  for  any  county  of  the  state,  or 
any  judge  thereof  in  vacation,  is  vested 
with  jurisdiction  to  establish  conserv- 
ancy districts.  These  districts  may 
*be  entirely  within  or  partly  within  and 
partly  without  the  judicial  district  in 
which  said  court  is  located.  A  partial 
list  of  the  piuposes  for  which  the 
conservancy  districts  may  be  formed  is 
as  follows:  preventing  floods;  regulat- 
ing stream  channels  by  changing, 
widening  and  deepening  the  same; 
regulating  the  flow  of  streams;  con- 
structing irrigation  and  drainage  works 
or  systems;  cooperating  and  contract- 
ing with   the   federal   or   any   state 


government  to  promote  the  agricul- 
tural resources  and  marketing  facilities 
of  the  district. 

The  manner  of  organizing  the  dis- 
trict is  by  petition  filed  in  the  o&ce  of 
the  clerk  of  the  court  vested  with 
jurisdiction.  Such  petition  is  to  be 
signed  by  one  hundred  owners  of  land 
or  by  a  majority  of  the  owners  of  land 
situate  within  the  limits  of  the  territory 
proposed  to  be  organized  into  a  dis- 
trict. In  the  event  that  private  or 
public  corporations  own  lands  within 
the  proposed  district,  such  corporations 
are  proper  parties  to  sign  the  petition. 
Moreover,  any  city  interested  in  some 
degree  in  the  improvement,  upon 
proper  action  by  its  governing  body, 
may  alone  file  the  petition  already 
mentioned.  Following  the  hearing  of 
any  protests  against  the  organization 
of  the  district,  the  court  is  to  declare 
the  district  organized  and  give  it  a 
corporate  name  by  which  it  is  thereafter 
to  be  known. 

The  remaining  articles  of  the  New 
Mexico  Act  refer  to  the  powers  and 
duties  of  the  board  of  directors  of  the 
conservancy  district,  appraisals  of  bene- 
fits, and  financial  administration. 

Upon  the  organization  of  these 
conservancy  districts  in  the  states 
interested  in  the  development  6t  the 
Colorado  the  way  would  be  cleared  for  a 
series  of  contracts  between  the  various 
districts  as  parties,  by  which  to  deter- 
mine the  details  of  the  use  to  which 
available  water  might  be  placed  and 
the  terms  of  remuneration  for  such  use. 
Flans  for  the  necessary  construction 
work  might  also  be  handled  by  con- 
tract between  the  districts  concerned. 

In  accordance  with  the  Act  of  Au- 
gust 11,  1916,^  conservancy  statutes  of 
the  kind  suggested  would  also  be 
applicable  to  the  public  lands  of  the 
United  States  lying  within  the  conserv- 
ancy district,  upon  the  approval  of 

«  Chapter  819,  S9  SUt.  506. 
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the  Secretary  of  the  Interior  and  sub- 
ject to  certain  exceptions  mentioned  in 
the  act.  Briefly  stated,  the  purpose 
and  effect  of  this  statute  is  to  empower 
the  Secretary  of  the  Interior,  following 
the  presentation  of  a  proper  applica- 
tion therefor,  to  investigate  the  plans 
and  financial  and  physical  resources  of 
irrigation  districts  theretofore  or  there- 
after organized  pursuant  to  the  law  of 
any  state,  and,  if  he  shall  find  and  con- 
clude that  any  such  district  has 
planned  and  is  executing  an  altogether 
meritorious  and  feasible  irrigation  un- 
dertaking, to  grant  his  approval  of  its 
plan  and  undertaking,  provided  a 
majority  acreage  thereof  is  not  un- 
entered land.  Upon  such  approval 
and  upon  compliance  by  such  districts 
with  certain  conditions  in  said  act 
specifically  set  forth,  all  unentered 
public  land  and  land  which  has  been 
entered,  but  upon  which  final  certificate 
has  not  issued,  shall  be  amenable  to  the 
state  laws  governing  the  district  to  the 
same  extent  and  upon  like  terms  as  are 
privately  owned  lands  within  said 
districts. 

Conclusion 

In  conclusion  it  may  be  said  that  the 
Compact  drafted  at  Santa  Fe  in  1922, 
which  has  been  the  subject  of  innumer- 
able conferences  since  that  date,  will 
perhaps  never  be  ratified  by  the  seven 
states  in  its  present  form  because  of  its 
failure  to  mention  a  sp>ecific  engineer- 
ing project  to  make  additional  water 
available.  Its  inadequacy  in  this  re- 
spect creates  a  situation  in  which  the 
upper  states  cannot  allow  any  con- 
struction to  proceed  in  the  lower  basin 
before  the  compact  is  ratified,  and  the 
lower  states,  particularly  California, 


cannot  afford  to  ratify  until  the  support 
of  the  entire  basin  for  storage  facilities 
in  the  lower  basin  is  guaranteed  to  the 
lower  states.  But  an  understanding  of 
the  present  Compact  and  the  discus- 
sions which  have  centered  around  it, 
are  of  the  greatest  importance  if  the 
fundamental  issues  which  surround  the 
Colorado  are  finally  to  be  resolved  into 
a  unified  plan  of  action. 

As  one  observes  the  present  situation 
he  is  led  to  inquire  if  \he  experience  of 
the  past  five  years  has  not  shown  that  a 
new  approach  to  the  problem  would  be 
advisable.  Instead  of  attempting  to 
apportion  the  waters  of  the  stream 
before  a  unified  engineering  plan  has 
been  worked  out  and  accepted  by  the 
seven  states,  the  United  States  and 
Mexico,  why  should  there  not  be  an 
interstate  commission  created  by  the 
use  of  the  interstate  compact  clause  of 
the  Federal  Constitution  for  the  pur^ 
pose  of  examining  all  proposed  plans 
for  the  development  of  the  river?  By 
means  of  the  discussion  which  would 
accompany  such  a  process  there  iS 
reason  to  beUeve  that  confidence  would 
be  developed  so  that  every  representa- 
tive and  senator  from  the  interested 
states  would  be  ready  to  vote  for  the 
particular  project  decided  upon.  To 
develop  this  confidence  should  be  the 
first  and  fundamental  purpose  of  an 
interstate  commission.  It  does  not 
seem  possible  to  develop  it  by  discuss- 
ing rights  to  water  which  is  not  yet 
available  for  use.  But  if  eveiyone 
believed  that  a  specific  engmeering 
plan  for  the  development  of  the  entire 
river  would  get  the  maximum  use  out 
of  the  stream,  a  continuing  interstate 
commission  would  have  something 
upon  which  to  proceed. 


Engineering  and  Eiconomic  Features  of  the 

Boulder  Dam 

By  £.  F.  SCATTEBGOOD 
CSiief  Electrical  Engineer  and  General  Manager,  Bureau  of  Power  and  li^t.  City  of  Loa  Angelei 


A  LTHOUGH  the  present  agricul- 
x\  tural  and  commercial  develop- 
ment of  the  Colorado  River  has  been 
accomplished  during  the  past  75  years, 
practically  four  centuries  have  elapsed 
since  the  first  white  man  gazed  upon  its 
waters.  During  these  centuries,  the 
information  left  by  the  diaries  of  the 
intrepid  Padres  and  explorers  from 
time  to  time  have  given  brief  mention 
of  the  high  waters  and  terrific  floods 
which  prevented  their  crossings  or 
fought  them  in  their  endeavors  to  sail 
up  the  Lower  River  below  Yuma. 

The  Colorado  River  has  a  total 
length  of  approximately  1750  miles,  a 
drainage  area  of  244,000  square  mUes 
and  a  total  annual  water  supply  of 
approximately  21,700,000  acre  feet. 
The  larger  portion  of  this  water  is 
supplied  by  the  melting  snow  from  the 
summit  of  the  Rocky  Mountains  in 
western  Colorado  and  Wyoming,  but 
an  appreciable  portion  is  also  furnished 
by  the  drainage  area  below  the  junction 
of  the  Green  with  the  Colorado,  a 
section  subjected  at  certain  seasons  to 
violent  storms  of  short  duration  com- 
monly known  as  cloud-bursts.  The 
effect  of  these  storms  and  of  the  fluc- 
tuation in  the  melting  snows  is  indi- 
cated by  the  differences  in  the  river 
flow,  annual  discharges  as  great  as 
26,000,000  acre  feet  and  as  low  as 
8,000,000  acre  feet  having  been  re- 
corded at  Yuma. 

Magnitude  cf  Floods 

While  records  have  indicated  the  low 
flow  of  the  river  at  less  than  1800  cubic 


feet  per  second  or  second  feet,  in  flood 
season — May  and  June — ^the  discharge 
at  times  is  more  than  200,000  second 
feet  by  actual  measurement,  and  the 
flood  of  1884  was  estimated  at  884,000 
second  feet.  Marks  left  by  high  water 
at  some  time  previous  to  known  records 
would  indicate  a  discharge  greatly  in 
excess  of  this  figure  and  reaching  pos- 
sibly 500,000  second  feet. 

SiU 

In  addition,  due  to  the  flood  char- 
acteristics and  to  the  effect  of  heavy 
storms  on  a  large  portion  of  the  area,  as 
well  as  the  soil  and  topography  of  the 
country  through  which  it  flows,  the 
river  carries  a  tremendous  burden  of  silt 
estimated  from  direct  measurements  at 
approximately  118,000  acre  feet,  or 
more  than  182,000,000  cubic  yards  per 
annum. 

Imperial  Vattey 

Originally  the  Gulf  of  California 
extended  approxinuitely  200  miles 
north  of  its  present  shores  and  100 
miles  north  of  the  present  Mexican 
boundaries  into  southeastern  Cali- 
fornia. The  Colorado  River,  heavily 
laden  with  the  silt  brought  from  the 
upper  regions,  has,  during  the  cen- 
turies, deposited  its  burden  as  it  entered 
the  Gulf  from  the  east  side,  gradually 
forming  a  huge  delta  which,  working  its 
way  across,  finally  separated  entirely 
the  upper  portion  from  the  Gulf  proper. 
After  the  separation  and  due  to 
the  silt  formation,  the  river  swung  to 
and  fro,  flowing  first  into  the  Gulf  and 
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then  into  the  inland  lake.  The  long 
intervals  of  time  between,  however, 
permitted  the  removal  of  the  water  by 
evaporation  until  finally  a  basin-like 
valley,  now  known  as  the  Imperial 
Valley,  some  40  miles  in  width  and  80 
miles  in  length,  with  its  lowest  point 
approximately  250  feet  below  sea  level, 
is  the  result. 

Though,  due  to  the  very  meagre 
annual  rainfall,  this  valley  was  one  of 
the  worst  sections  of  desert  traversed 
by  the  early  pioneers,  an  ample  water 
supply  will  make  possible  the  irrigation 
of  approximately  a  million  acres  of  land 
unexcelled  in  richness  within  the 
United  States. 

Some  25  years  ago  a  group  of  men 
with  keen  vision  and  faith  in  their 
convictions  sensed  the  possibilities  of 
this  land,  and  after  tremendous  effort 
were  successful  in  constructing  the 
necessary  works  to  bring  water  from 
the  Colorado  River  to  irrigate  a  part  of 
the  Imperial  VaUey.  Today  the  re- 
sults of  such  foresight  and  enterprise 
are  shown  by  462,000  acres  of  land 
reclaimed  and  under  cultivation,  a 
population  of  over  60,000  people  with 
several  well-built  cities  and  an  assessed 
property  valuation  of  over$100,000,000. 

Other  Reclamaiion  Projects 

On  the  Arizona  side,  directly  east  of 
the  Imperial  Valley,  is  an  equally 
fertile  section  of  approximately  110,000 
acres  known  as  the  Yuma  Valley,  and 
in  addition,  at  various  locations  on 
both  sides  of  the  Lower  River,  are 
several  projects  including  the  Parker 
Project,  110,000  acres;  the  Palo  Verde 
Valley,  78,600  acres;  the  Mohave  Val- 
ley, 34,000  acres  and  the  Cibola  Valley 
with  16,000  acres;  all  of  which,  imme- 
diately adjacent  to  the  river  banks, 
have  been  formed  by  the  deposi- 
tion of  silt.  This  land  is  extremely  fer- 
tile and  in  a  climate  productive  to  the 
best  form  of  agricultural  development. 


Flood  Menace  and  Damage 

The  achievement  in  reclaiming  the 
Imperial  Valley  has  not  been  lightly 
won.  The  Colorado  River,  flowing 
along  the  eastern  rim  of  the  valley,  has 
deposited  a  large  portion  of  its  silt 
along  its  bed,  raising  the  level  nearly  a 
foot  per  annum  until  the  river  now 
flows  on  top  of  a  silt  ridge  300  feet 
above  the  lowest  point  of  the  valley. 

Protective  works  of  the  levee  type 
have  been  constructed  at  great  expense 
to  prevent  the  waters  of  the  Colorado 
from  returning  to  the  valley.  These 
have  proved  inadequate,  and  in  1905 
and  1906  the  river  breaking  through 
flowed  for  18  months  into  the  valley, 
forming  the  present  Salton  Sea,  and  id 
addition  not  only  destroyed  a  large 
amount  of  property  and  land  but 
entaUed  an  expense  of  some  $4,000,000 
before  it  was  again  controlled  and 
confined  to  its  banks.  Prior  to  and 
including  the  year  1924,  more  than 
$10,000,000  was  expended  for  flood 
protection  alone,  and  this  expense 
continues.  Each  year  the  people  of 
the  valley  are  called  upon  to  spend 
large  sums  of  money  for  the  main- 
tenance and  repair,  and  also  the  raising 
and  extension  of  these  levees.  In  addi- 
tion to  these  expenses  the  annual  coat 
for  the  removal  of  silt  from  their  irri- 
gating ditches  and  from  their  lands  is 
approximately  $1,350,000. 

Finally  the  silt-formed  delta  has 
reached  a  condition  whereby  the  riv^ 
is  now  filling  the  last  available  .depres- 
sion into  which  it  is  possible  to  be 
guided  by  the  hand  of  man.  When 
this  depression  is  filled,  estimated  by 
various  authorities  from  5  to  15  years, 
it  may  be  practically  impossible  to 
withhold  the  river  against  turning  and 
again  flowing  into  the  Imperial  Valley, 
destroying  by  flood  the  almost  supe^ 
human  efforts  of  the  past  25  years. 
A  destruction  differing  from  that  of  the 
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Mississippi  floods  in  that  the  only  way 
that  the  water  could  be  removed  would 
be  by  evaporation,  necessarily  taking 
many  years  for  its  accomplishment. 
Both  the  Yuma  and  Palo  Verde 
Fh>jects  have  been  also  subjected  to 
disastrous  floods  within  the  past  20 
years,  causing  great  damage  to  property 
and  crops  on  each  occasion,  the  last  one 
causing  over  $2,000,000  damage  to  the 
Palo  Verde  Project  alone.  The  Mo- 
have Project,  after  large  amounts  had 
been  expended  for  levees,  was  forced  to 
abandon  further  work  due  to  their 
inability  to  provide  protection  from  the 
flood  menace. 

Mexican  Siiiuiiion 

During  the  early  development  of  the 
Imperial  Valley  the  finances  were  lim- 
ited. In  order  to  reduce  the  first  cost 
an  agreement  was  entered  into  with 
the  Republic  of  Mexico,  whereby  a 
canal  could  be  constructed  with  its 
diversion  within  the  United  States  but 
immediately  passing  for  a  distance  of 
60  miles  throu^^  the  Republic  of 
Mexico  before  again  returning  across 
the  boundary  to  the  lands  of  the  Im- 
perial Valley.  As  the  price  for  this 
concession  by  the  Mexican  Govern- 
ment, the  American  farmers  were 
forced  to  agree  that  Mexican  lands 
would  be  entitled  to  one-half  the  flow 
through  the  canal.  With  the  present 
area  under  direct  irrigation  of  462,000 
acres  in  the  Imperial  Valley  and  217,000 
acres  in  Mexico,  the  low  flow  of  the 
river  is  inadequate  for  all.  This  was 
clearly  shown  in  10£4,  when  the  total 
flow  in  the  river  was  below  1800 
second  feet  and  for  76  days  every  drop 
of  water  in  the  river  was  diverted.  It 
is  also  apparent  that  under  such  condi- 
tions, if  Mexico  insists  on  her  present 
plans  of  development  and  one-half  of 
the  water,  then  for  each  additional 
acre  placed  under  cultivation  in  Mexico 
an  acre  in  the  Imperial  Valley  must 


return  to  desert  conditions  unless  there 
is  storage  and  regulation  of  the  flood 
waters. 

The  extremely  serious  situation  of 
Imperial  Valley  may  be  appreciated  by 
pointing  out  that  this  canal  forms  the 
only  possible  source  of  water  for  not 
only  irrigation  but  for  domestic  use, 
and  if  interfered  with  for  only  a  week  it 
would  mean  not  only  financial  ruin  by 
destruction  of  crops,  but  the  entire 
population  and  all  live  stock  would 
have  to  be  removed  from  the  valley. 

Domestic  Water 

The  phenomenal  growth  of  Los 
Angeles  and  the  coastal  cities  of 
Southern  California  since  the  war  has 
resulted  in  such  an  increase  in  the 
consumption  of  water  for  domestic  and 
commercial  purposes  that  the  limit  of 
the  available  supply  is  dangerously 
close  to  complete  absorption. 

In  1906  the  city  of  Los  Angeles 
began  construction  of  an  aqueduct  to 
bring  water  from  the  Sierra  Nevada 
Mountains  250  miles  away  for  the  use 
of  its  inhabitants.  At  that  time  the 
population  of  the  city  was  approxi- 
mately 160,000.  It  was  estimated 
that  the  aqueduct  would  supply  a 
suj£cient  quantity  of  water  for  a 
population  of  2,000,000  and  at  the 
rate  of  growth  it  would  certainly  last 
for  many  years  before  this  population 
was  reached.  Today  with  a  popula- 
tion of  over  1,200,000  and  with  the 
rapid  growth  continuing,  urgent  haste 
is  necessary  in  obtaining  an  additional 
source  of  supply.  This  same  condition, 
due  to  the  rapid  increase  in  population, 
exists  in  the  surrounding  communities 
and  cities  now  dependent  upon  the 
small  streams  available  and  the  percola- 
tion of  flood  waters  into  the  under- 
ground gravel,  a  supply  rapidly  ap- 
proaching complete  utilization. 

With  this  urgent  necessity  in  mind, 
these   cities,    including  Los   Angeles, 


118 


The  Ankalb  or  thb  Ahebigan  Acadbsmy 


have  made  careful  investigation  as  to 
the  available  sources  of  additional 
supply  and  find  that  the  Colorado 
River  furnishes  the  only  source  of 
sufficient  magnitude  to  meet  their 
necessities  for  an  appreciable  length  of 
time.  Filings  have  been  made  for  the 
appropriation  of  1500  second  feet  for 
domestic  use  in  the  cities  above  men- 
tioned, and  the  formation  of  a  metro- 
politan water  district  to  finance  the 
proposed  $150,000,000  aqueduct  project 
for  carrying  this  water  from  the  Colo- 
rado to  the  coastal  plain  cities  has  been 
formed.  The  city  of  Los  Angeles  has 
voted  and  expended  nearly  $^,000,000 
on  preliminary engineeringrightsof  way. 

Oovemment  Recognizes  Necessity 

Due  to  the  magnitude  of  the  project 
necessary  to  furnish  relief  from  the 
flood  menace  and  to  provide  the  nec- 
essary storage  and  regulation  of  the 
flood  waters  as  well  as  the  large  quan- 
tity of  silt,  appeal  was  made  to  the 
United  States  Government  for  assist- 
ance. That  the  problem  demanded 
solution  and  immediate  action  by  the 
Government  was  very  clearly  stated 
by  Dr.  Hubert  Work,  Secretary  of  the 
Interior,  in  his  report  to  the  Committee 
on  Irrigation  and  Reclamation  of  the 
House  of  Representatives,  on  March 
17,  1024,  when  he  said: 

The  Colorado  River  has  been  under 
observation,  survey  and  study,  and  the 
subject  of  reports  to  Congress  since  the 
close  of  the  Civil  War.  More  than 
$850,000  have  been  expended  by  the 
Bureau  of  Reclamation  since  the'Kinkaid 
Act  of  May  18,  1920.  More  than  $2,000,- 
000  have  been  expended  by  other  agencies 
of  the  Government.  The  time  has  arrived 
when  the  Government  should  decide 
whether  it  will  proceed  to  convert  this 
natural  menace  into  a  national  resource. 

Government  Plans  for  Relief 

As  indicated  by  the  Secretary  of  the 
Interior  in  his  report  referred  to  above. 


the  United  States  Government  has 
expended  large  sums  of  money  in  an 
investigation  looking  toward  the  best 
solution  of  the  problems  compnsing 
flood  and  silt  control,  storage  and 
regulation  of  flood  waters  for  irrigation 
and  domestic  uses.  The  first  and 
preliminary  report  made  public  was  the 
so-called  FaU-Davis  Report  published 
as  Senate  Document  142»  67th  Con- 
gress, 2nd  Session.  The  latest  and 
most  comprehensive  report  is  the 
Weymouth  Report  to  the  Secretary  of 
the  Interior  dated  February,  1924, 
together  with  the  supplemental  report 
of  June,  1924.  This  report  incorpo- 
rates a  careful  analysis  and  study  of  the 
resources  and  possible  development  of 
the  entire  river  below  the  junction  of 
the  Green  and  the  Colorado  River. 

Complete  development,  under  the 
comprehensive  plan  thus  determined, 
of  which  the  proposed  Boulder  Canyon 
Project  is  a  part,  will  result  in  the 
minimum  amount  of  water  lost  by 
evaporation  from  the  storage  rea^voiis 
and  the  maximum  amount  of  hydro- 
electric power  equaling  6,800,000  horse- 
power of  peak  capacity.  The  report 
shows  further,  that  the  first  logical 
step  in  the  program  and  the  one  pro- 
viding the  maximum  amount  of  rdief 
in  the  inunediate  crisis  would  be  the 
building  of  the  proposed  dam  in  the 
main  stream  of  the  Colorado  at  the 
lower  site  of  the  so-called  Boulder 
Canyon  Storage  Project,  approxi- 
mately 30  miles  east  of  Las  Vegas, 
Nevada;  the  river  at  this  point  forming 
the  boundary  line  between  the  states  of 
Arizona  and  Nevada. 

Chahacteb  of  Project 

General  Description 

The  Boulder  Canyon  storage  locatkui 
furnishes  one  of  the  most  remariEsfak 
dam  sites  in  the  United  States  as  the 
walls  rise   abruptly  to   a  height  of 
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ai^Toxmately  1000  feet,  forming  a 
narrow  gorge.  The  foundation  rock  is 
admirably  suited  in  every  way  for  the 
oonstniction  of  such  a  structure.  It 
a]ao  provides  a  natural  reservoir  site 
which  could,  if  necessity  should  demand 
it  at  any  future  time,  provide  a  storage 
capacity  of  perhaps  twice  that  now 
contemplated.  The  present  plan  of 
the  Redamation  Service  calls  for  a  dam 
650  feet  in  height  above  the  low  water 
level  of  the  river,  which  would  impound 
in  the  storage  reservoir  approximately 
26,000,000  acre  feet  of  water.  With 
bed  rock  of  approximately  110  feet 
below  the  present  low  water  of  the 
river,  the  total  height  of  the  dam 
structure  wiQ  be  660  feet,  a  material 
increase  over  the  highest  dam  now  in 
existence.  The  tentative  design  as 
prei>ared  calls  for  a  structure  of  the 
gravity  type  arched  up  stream,  a 
length  at  the  foundation  of  275  feet  at 
the  present  low  water  line  and  across 
the  top  of  the  dam  of  1100  feet. 

Although  such  a  structure  is  a  new 
adventure  in  magnitude  of  design,  it  is 
well  to  remember  that  the  engineers  of 
the  Reclamation  Service  who  will  build 
the  dam  under  Government  plans  have 
also  designed  and  built  not  only  more 
dams  than  any  other  organization  in 
the  United  States  but  practically  all  of 
the  larger  ones.  Careful  investigation 
has  been  made  as  to  the  type  of  struc- 
ture and  estimates  prepared  on  the  cost 
for  both  rock  fill  and  concrete  designs. 

Adequate  spillways  will  be  provided 
by  means  of  tunnels  through  the  rock 
wall  on  the  Arizona  side  to  a  small  side 
canyon  which  enters  the  river  a  short 
distance  below  the  dam.  The  cost  of  a 
550-foot  dam  complete  is  estimated  to 
be  $41,500,000  exclusive  of  interest 
during  construction. 

Hydro-Electric  Power 

The  United  States  Reclamation  Serv- 
ice, in  its  early  conceptions  of  the  plan 


for  the  proposed  Boulder  Canyon 
Project,  realized  that  there  would  be 
incident  to  the  Project  an  opportunity 
for  the  development  of  a  large  block  of 
hydro-electric  power.  Investigations 
as  to  probable  power  market  were 
made  and  resulted  in  ample  assurance 
that  conditions  were  such  that  there 
would  be  a  market  for  the  power  and 
that  the  revenue  from  that  source 
would  be  sufficient  to  repay  the  Federal 
Government  for  its  total  investment  in 
the  Project,  over  a  period  of  years,  with 
interest,  and  also  the  cost  of  operation 
and  maintenance. 

Accordingly,  the  Secretary  of  the 
Interior  has  caused  to  be  written  into 
the  proposed  legislation  alternative 
methods  of  providing  for  revenue  from 
the  power.  One  plan  contemplates 
that  the  Government  itself  build  a 
power  plant  of  approximately  one 
million  horsepower  installed  capacity. 
The  average  or  firm  horsepower,  if 
generated  continuously  day  and  night 
through  the  year,  would  be  approxi- 
mately 550,000  horsepower,  hence  a 
one  million  horsepower  generating 
plant  would  carry  peak  loads  during 
the  hours  of  heavy  demand  such  that 
the  average  load  would  be  55  per  cent 
of  the  peak;  that  is,  the  power  would  be 
developed  on  a  55  per  cent  load  factor. 

The  investigations  and  reports  re- 
ferred to  estimate  the  cost  of  the  power 
plant  to  be  $31,500,000,  exclusive  of 
interest  during  construction,  and  it  is 
proposed  that  the  Government  sell 
the  power  at  the  switchboard  of  the 
power  plant  at  a  price  that  will  cover 
the  cost  of  operation  and  maintenance 
and  the  repayment  to  the  Government 
of  the  cost  of  the  storage  and  power 
project  combined  over  a  period  of 
years,  with  interest.  The  plan,  there- 
fore, contemplates  that  the  Federal 
Government  would  loan  its  credit  but 
be  fully  reimbursed  for  its  investment, 
with  interest,  and  the  proposed  legisla- 
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tion  requires  the  Secretary  of  the  Inte- 
rior to  enter  into  firm  contracts  for 
power,  sufficient  to  provide  complete 
reimbursement  to  the  Federal  Govern- 
ment, before  the  expenditure  of  any 
money  for  the  construction  of  the 
project. 

AUemative  Power  Program 

In  order  that  the  Secretary  of  the 
Interior,  who  would  be  directly  respon- 
sible for  the  financial  success  of  the 
undertaking,  might  be  assured  of 
every  assistance  in  the  working  out  of 
such  a  plan,  the  proposed  legislation 
contemplates  that  he  may,  in  lieu  of 
selling  the  power  at  the  switchboard, 
lease  units  in  the  Grovemment  con- 
structed plant,  or  at  his  discretion 
lease  the  right  to  develop  power  by 
means  of  the  water  discharged  from  the 
dam  to  applicants  who  would  then 
build,  under  Government  supervision, 
their  own  plants  for  the  development 
of  hydro-electric  power,  thus  relieving 
the  Government  of  this  portion  of  the 
investment.  Proceeds  from  the  sale 
of  power  rights  would  take  the  place 
of  revenue  from  power  and  be  used  in 
the  amortization  of  the  cost  of  the  dam 
structure  and  project. 

AU-American  Canal 

In  addition  to  constructing  the 
above-mentioned  project  at  Boulder 
Canyon,  and  in  order  to  relieve  the 
Imperial  Valley  from  its  present  de- 
pendence on  Mexico,  the  plan  contem- 
plates the  construction  of  a  so-called 
All-American  Canal,  approximately  60 
miles  in  length,  which  would  lie  en- 
tirely within  the  United  States.  In 
the  plans  for  this  canal  it  is  proposed 
to  move  the  point  of  diversion  to  the 
present  Laguna  Dam,  some  12  miles 
above  the  city  of  Yuma.  At  the  time 
this  dam  was  constructed  the  Imperial 
Valley  entered  into  a  contract  with  the 
United  States  Government  and  agreed 


to  pay  and  is  paying  for  the  privilege 
of  this  diversion  $1,600,000  out  of  a 
total  cost  for  the  dam  of  $2,180»000. 
This  will  also  enable  the  water  to  be 
taken  out  at  a  much  higher  level, 
making  possible  the  irrigation  at  some 
future  time  of  some  500,000  acres  of 
additional  land  lying  in  the  Imperial 
and  Coachella  Valleys. 

A  board  appointed  under  an  agree- 
ment between  the  Secretary  of  the 
Interior  and  the  Board  of  Directors  of 
the  Imperial  Irrigation  District,  com- 
posed of  Dr.  Elwood  Mead,  now  Com- 
missioner of  Reclamation,  C.  E.  Gron- 
sky,  consulting  engineer  of  national 
reputation,  and  W.  W.  Schledit, 
Engineer  of  the  Reclamation  Service, 
made  a  complete  report  indudiog 
estimate  on  the  cost  of  such  canal, 
and  also  reported  favorably  as  to  its 
feasibility  and  desirability.  In  addi- 
tion to  this  board,  engineers  of  hi^ 
standing  have,  with  practical  unanim- 
ity, after  thorough  investigation,  en- 
dorsed the  plan  for  such  a  canal. 

The  estimated  cost  of  the  all- Ameri- 
can Canal  is  $31,000,000,  exclusive  of 
interest  during  construction.  Al- 
though this  appears  large,  the  cost  per 
acre  for  all  construction  charges  as 
determined  by  the  Secretary  of  the 
Interior  including  the  present  bonded 
indebtedness  of  the  Imperial  Irrigation 
District  of  $^.50  will  be  as  follows: 

Imperial  Iirigation  District $66.00 

New  lands  under  All-American  Canal      90.40 

^hen  these  figures  are  contrasted  with 
the  average  construction  costs  of 
present  reclamation  projects  they  show 
the  reasonableness  and  feasibOity  of 
such  a  project  from  the  cost  standpoioL 
While  the  lugency  of  this  canal 
cannot  be  questioned,  yet  it  must  be 
considered  that  it  is  wholly  infeasiUe 
without  control  of  flood  waters  and  the 
storage  reservoir  for  the  removal  of 
silt  and  the  regulation  of  flood  waten 
according  to  an  irrigation  program. 
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Engineering  and  Economic  Featubes  or  the  Boulder  Dam        lil 


The  Secretary  of  the  Interior  at  the 
request  of  Congress  submitted  a  pro- 
posed plan  of  development  financed 
through  the  sale  of  the  hydro-electric 
power,  including  a  550-foot  dam  and 
a  one  million  horsepower  plant,  to- 
gether with  the  All-American  Canal,  as 
follows: 

As  to  oort  for: 
26,000,000  acre  foot  reservoir         i$41,500,000 
1,000,000  horse  power  develop- 
ment    31,500,000 

AS-American  Canal 81,000,000 

Interest    during    construction, 

^yrs.  ®  4% «1.000,000 

Total $125,000,000 

As  to  revenues — annual  opera- 
tion: 

Sale  3.6  billion  kilowatt  hours 

@  S/lOc $10,800,000 

Storage  and  delivery  of  water 
for  irrigation  and  domestic 
purposes 1,500,000 

Total $12,800,000 

As  to  annual  fixed  charges  for 

operation  and  maintenance, 

storage  and  power $700,000 

Operation  and  maintenance,  All- 
American  Canal 500,000 

Interest  on  $125,000,000  @  4%  5,000,000 

Total $6,200,000 

Estimated  annual  surplus  or 
sufficient  to  repay  the  entire 
cost  in  25  years $6,100,000 

From  the  above  it  is  apparent  that 
the  proposed  plan  is  absolutely  feasible 
from  a  financial  point  of  view. 

Significance  to  the  Southwest 
Agriculture 

The  controlling  of  the  floods  and  the 
storage  and  regulation  of  these  waters 
wiU  permit  of  the  ultimate  irrigation  of 
lands  in  the  states  of  Nevada,  Arizona 
and  California  totaling  approximately 
1,750»000  acres  including  limds  already 
under  irrigation. 

As  the  available  water  supply  of 
Southern  California  for  irrigation  pur- 


poses is  practically  exhausted,  and  with 
the  rapidly  growing  population,  it  is 
evident  that  these  additional  lands  wiU 
be  required  in  the  future  along  with  a 
growing  demand  for  farm  products 
from  other  sections  to  feed  the  rapidly 
growing  market  of  the  Pacific  Coast  as 
well  as  the  local  markets  in  the  states 
of  Arizona  and  Nevada. 

Manufadure 

One  of  the  most  potent  factors  in 
the  building  up  of  an  industrial  com- 
munity, and  next  to  its  supply  of 
domestic  water,  is  the  ability  to  furnish 
its  institutions  cheap  electric  power. 
The  construction  of  the  dam  will  make 
available  1,000,000  horsepower  of  cheap 
hydro-electric  power  to  the  industrial 
markets  of  Arizona,  Nevada  and 
California,  with  its  natural  impetus 
toward  increasing  the  production  of 
present  plants  and  the  attraction  of 
additional  industries  to  the  communi- 
ties. Experience  shows  that  as  our 
population  and  industrial  activity  along 
our  special  lines  increase  our  demand 
for  food  and  manufactured  articles 
from  other  parts  of  the  country  in- 
creases in  even  greater  proportion. 

Domestic  Water 

The  storage  of  the  flood  waters  and 
the  removal  of  silt  by  the  reservoir 
will  furnish  a  supply  of  portable  water 
for  the  cities  of  Southern  California, 
and  without  which  their  growth  must, 
at  the  present  rate  of  increase,  abruptly 
cease.  It  is,  therefore,  imperative 
that  if  the  Southwest  is  to  grow,  addi- 
tional water  must  be  procured  and 
the  only  available  source  is  the  Colorado 
River. 

Significance  to  the  Country  as  a 

Whole 

The  construction  of  the  Boulder 
Canyon  Project  will  have  a  decided 
bearing  and  significance  to  the  country 
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at  large  as  it  will  necessarily  call  for 
large  quantities  of  construction  ma- 
terial and  equipment)  practically  all  of 
which  must  be  at  present  suppli^  from 
eastern  markets.  Large  blocks  of 
cheap  power,  permitting  the  growth  of 
industry  in  the  Southwest,  will  add 
materially  to  the  shipment  of  com- 
modities both  raw  and  finished  between 
the  east  and  west. 

As  the  land  is  placed  under  cultiva- 
tion, in  addition  to  supplying  the  local 
markets  of  the  Southwest,  due  to  the 
practically  all-year  growing  season,  it 
would  be  possible  to  ship  to  the  eastern 
markets  produce  and  staple  vegetables 
at  a  time  when  they  can  be  obtained 
from  no  other  source  in  sufficient 
quantity  except  from  foreign  countries. 

The  construction  of  the  All-American 
Canal  and  regulation  by  the  storage  res- 
ervoir will  unquestionably  stop  Mex- 
ican interests  from  adding  materially 


to  land  they  now  have  under  cultiva- 
tion, which  is  practically  all  utilised 
in  the  growing  of  cotton.  This  cotton 
is  grown  in  Mexico  not  only  by  cheap 
foreign  labor  but  enters  the  Amaican 
market  to  compete  with  American 
grown  cotton.  While  it  has  been 
fedred  that  Imperial  VaDey  lands 
would  be  used  for  the  growing  of  cotton 
it  is  found  by  experience  that  they  are 
better  suited  both  climatically  and 
financially  to  the  growing  of  vegetables 
and  similar  conmiodities,  and  as  pointed 
out  these  will  either  be  used  locally  or 
enter  the  eastern  market  at  a  time 
when  eastern  farmers  could  not  possi- 
bly supply  them,  and,  therefore,  they 
will  not  interfere  with  the  present 
farming  industry.  The  development 
of  new  lands  by  irrigation  necesmSj 
wlU  be  slow  and  will  not  equal  an 
equivalent  of  the  growing  markets  of 
this  section. 


Problems  of  the  Colorado  River 


Relative  Advantages  of  the  Boulder  Site 

By  Arthur  P.  Davis 

Engineer  and  General  Manager,  East  Bay  Municipality  District,  Oakland,  California 


THE  Colorado  River  is  one  of  the 
large  and  important  rivers  of  this 
XHintry,  but  has  a  very  fluctuating 
iischarge,  due  to  changing  seasons  and 
changing  years.    If  completely  regu- 
lated  its   magnitude   is   sufficient  to 
himish  an  ample  domestic  supply  of 
wsXer  to  all  the  inhabitants  of  the 
United  States,  and  a  considerable  mar- 
gin over.    The  low  water  flow  of  the 
river  during  the  latter  part  of  summer 
and  autumn,  is  all  utilized  in  irrigation, 
and  the  development  has  proceeded  to 
a  point  where  in  the  drier  years  there 
is  a  serious  shortage  of  water  during 
September  and  October  for  lands  al- 
ready under  cultivation;  but  the  spring 
and  early  summer  furnish  vast  quan- 
tities of  flood  water  that  not  only  run 
to  waste,  but  do  great  damage  to  lands 
along   the   banks   of   the   river,    and 
especially  in  the  Imperial  Valley,  which 
being  an  interior  basin,  if  flooded,  would 
be  permanently  destroyed.     The  im- 
minence of  such  destruction  is  the  oc- 
casion of  the  urgency  of  this  problem. 
The  problem  of  changing  the  Colo- 
rado River  from  a  natural  peril  to  a 
national  asset,  is  mainly  a  problem  of 
water  storage.    Reservoir  sites  of  large 
capacity    have    been    examined    and 
found  feasible  on  the  upper  tributaries 
of  the  Colorado,  and  while  these  can 
partially  regulate  these  tributaries,  and 
assist  in  their  development,  they  are 
not  large  enough  nor  properly  located 
for  complete  control  and  development 
of  the  river.    The  bulk  of  the  storage 


capacity  must  be  provided  within  or 
below  the  canyon  region  where  it  can 
intercept  most  of  the  entire  flow  of  the 
basin.  Otherwise,  the  waters  will  be 
largely  wasted  as  at  present,  and  con- 
tinue to  be  a  menace  to  the  valleys  on 
the  lower  river,  which  will  probably 
be  destroyed  if  regulation  is  not  ac- 
complish^ in  the  near  future. 

The  only  site  of  sufficient  capacity 
and  properly  located  to  accomplish  all 
these  results  is  at  Boulder  Canyon, 
where  it  is  feasible  to  construct  a 
reservoir  to  any  capacity  from  20,- 
000,000  to  45,000,000  acre  feet,  and 
while  completely  regulating  the  river 
at  that  x)oint,  at  the  same  time  wiU 
develop  sufficient  power  to  pay  for 
itself.  Aside  from  its  paramount  vir- 
tues in  water  regulation  for  irrigation 
and  flood  protection  there  is  no  other 
plan  of  development  which  wiQ  produce 
power  so  cheaply  as  a  large  reservoir 
in  Boulder  Canyon  such  as  proposed. 

AcTivB  Opposition 

It  was  first  vigorously  asserted  by 
the  opponents  of  Boulder  Canyon 
Reservoir  that  600,000  horse  power 
developed  at  Boulder  Canyon  could 
not  be  absorbed  by  the  available  mar- 
ket for  power  for  twenty  years,  and 
that  in  the  meantime  the  interest 
charges  would  accumulate  to  such  an 
extent  as  to  make  the  development 
prohibitive.  Finally  the  matter  was 
referred  to  Mr.  L.  S.  Ready  and  Mr. 
H.  G.  Butler,  who  made  a  thorough 
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examination  of  the  subject,  and  proved 
that  if  the  Boulder  Canyon  power  were 
immediately  provided,  the  power  de- 
veloped would  be  absorbed  within 
three  or  four  years  after  it  could  be 
produced. 

Other  Schemes  Fatal  to 
Cheap  Power 

Notwithstanding  this  authoritative 
finding,  the  opponents  are  still  express- 
ing doubts  as  to  the  wisdom  of  so  large 
a  development  and  repeating  their 
former  recommendations  that  the  river 
should  be  developed  by  a  series  of 
small  dams.  As  represented  by  actual 
schemes  of  construction  submitted, 
five  dams  are  proposed  of  heights, 
respectively  158  feet,  168,  194,  209, 
2£3  and  225  feet,  in  portions  of  the 
canyon  where  much  larger  develop- 
ment would  be  far  more  economical. 
Such  development  would  be  fatal  to 
cheap  power. 

In  general,  the  power  developed  by 
means  of  a  low  dam  in  the  Colorado 
Canyon  is  far  more  expensive  per  unit 
than  the  power  produced  by  a  high 
dam.  In  either  case,  the  floods  of 
the  river  must  be  controlled  to  permit 
the  excavation  of  foundations,  which 
are  everywhere  deep.  These  control 
works  cost  as  much  for  a  low  dam  as  for 
a  high  dam.  The  same  is  true  of  the 
railroad  which  must  be  built  to  convey 
materials  and  machinery  to  the  site, 
which  is  in  any  case,  a  heavy  expense. 
This  also  is  largely  true  of  the  great 
construction  plant;  while  the  produc- 
tion of  power  by  a  low  dam  would 
be  less  in  proportion  to  the  height 
of  dam,  due  to  the  better  regulating 
effect  of  the  water  by  the  wider  pond 
produced  by  the  high  dam,  and  the 
fact  that  each  reservoir  must  be  pro- 
vided with  a  margin  for  the  rise  and 
fall  of  floods,  above  its  top  without 
interfering  with  the  next  development 
above. 


Power  30  Per  Cent  Cheafeb 
AT  Boulder 

Careful  estimates  of  cost,  based  upon 
extensive  surveys  at  the  Boulder 
Canyon  site,  show  that  a  dam  555 
feet  high,  proposed,  will  develop  power 
nearly  30  per  cent  cheaper  per  unit 
than  a  dam  50  feet  lower. 

A  still  lower  dam  would  be  similariy 
more  expensive  per  unit  of  power  pro- 
duced and  in  varying  degrees  the  same 
principle  applies  to  the  develoinnent 
of  any  power  site  in  the  canyon  re^on 
within  the  limits  of  feasible  height  of 
construction.  Under  such  a  plan 
power  development  on  the  Colorado 
would  be  no  longer  a  menace  to  the 
investments  in  future  power  sites  in 
the  Sierras,  for  it  would  make  the  coA 
of  Boulder  Canyon  power  about  9S 
great  as  that  produced  in  the  Sierras, 
and  it  is  such  development  as  this  that 
may  be  expected  if  it  is  turned  over  to 
private  exploitation.  This  would  large- 
ly destroy  the  great  natural  asset  which 
the  Nation  owns  in  the  power  possiUi- 
ties  of  the  canyons  of  the  Colorado. 

One  criticism  of  the  Boulder  Canyon 
plan  is  that  a  high  dam  would  produee 
so  large  a  pond  that  the  losses  hy 
evaporation  would  be  excessive  and 
that  the  reduction  of  the  floods  to  a 
maximum  of  40,000  cubic  feet  per 
second  as  proposed  is  not  necessary, 
but  that  a  reduction  to  80,000  would 
do  about  as  well.  A  fair  summary  of 
the  argument  is  that  it  is  unwise  to 
store  this  water  because  the  resonroir 
would  lose  part  of  it  by  evaporation, 
and  that  it  is  better  to  allow  the  floods 
to  continue  to  flow  to  the  sea  unused 
and  to  fight  them  on  the  way  by  means 
of  high  levees  and  other  expensive  and 
perilous  provisions. 

Dam  in  Mohave  Canton 

The  same  authority  proposes  to 
substitute   for   the   Boulder   Canyon 
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itorage,  a  reservoir  in  Mohave  Canyon, 
i^hich  would  have  a  much  larger  water 
lurface  and  entail  about  75  per  cent 
nore  evaporation  in  proportion  to 
irater  stored.  It  would  also  submerge 
he  city  of  Needles,  the  large  railroad 
lotel,  round-house,  machine  shops, 
arge  icing  plants,  twenty-four  miles  of 
rard  track  and  twenty  miles  of  double 
rack  main  line,  and  the  length  of  the 
lanscontinental  railroad  would  be 
ncreased  about  three  miles.  It  would 
equire  the  reconstruction  of  a  similar 
ength  of  the  Santa  Fe  Trail  highway 
md  two  great  bridges  across  the  Colo- 
ado  River.  It  would  also  submerge 
>ver  30,000  acres  of  excellent  land  in 
the  Mohave  Valley,  susceptible  of 
sasy  irrigation,  after  the  river  is  con- 
trolled, which  could  not  be  replaced, 
[t  is  true  other  areas  could  be  irrigated 
vnth  the  same  water,  but  these  other 
areas  can  only  be  reached  by  expensive 
canals,  long  tunnels  and  high  pimiping 
lifts,  which  would  cost  $200  per  acre, 
or  more,  for  construction,  and  incur 
prohibitive  prices  for  operation  and 
maintenance.  Such  enterprises  are  not 
feasible  now,  and  may  never  be,  and 
while  it  is  wise  not  to  prejudice  their 
future  possibilities,  the  argument  that 
they  justify  the  destruction  of  rich 
bottom  land  along  the  river  is  un- 
tenable and  destructive  of  natural 
resources. 

The  dam  in  Mohave  Canyon  that 
would  entail  all  of  this  destruction 
would  produce  very  little  power  be- 
cause of  lack  of  head.  It  would  be  the 
ittost  expensive  power  site  in  the 
Colorado  Canyon  that  is  seriously 
Proposed  by  anybody,  being  more  than 
double  the  cost  per  horse  power  of  the 
proposed  development  in  Boulder  Can- 
yon, besides  its  enormous  evaporation 
losses.  Its  construction  would  be  a 
signal  victory  for  anyone  opposed  to 
the  development  of  cheap  i)ower  on 
the  Colorado. 


Glenn  Canyon  Pboject 
Imfracticable 

The  Boulder  Canyon  development 
has  been  antagonized  by  a  proposition 
to  build  a  large  reservoir  in  Glenn 
Canyon  in  northeastern  Arizona,  nearly 
twice  as  far  from  the  principal  mar- 
kets and  much  more  expensive  in 
construction.  Estimates  of  relative 
costs  show  that  the  devdopment  of 
power  in  Glenn  Canyon  would  be 
nearly  twice  as  expensive  per  unit  as 
in  Boulder  Canyon,  and  the  cost  of 
transmission  to  points  of  use  would  be 
fully  twice  as  great.  The  Glenn 
Canyon  Reservoir  would  not  solve  the 
flood  control  problem,  because  it  would 
leave  uncontrolled  about  50,000  square 
miles  of  mountainous  drainage  between 
Glenn  Canyon  and  Boulder  Canyon, 
which  would  leave  the  flood  menace 
very  dangerous.  The  power  produced, 
whUe  much  more  expensive,  would  be 
less  reliable,  owing  to  the  enormous 
length  of  transmission  line  through 
country  remote  from  construction  and 
maintenance  facilities. 

Salt  Deposfts 

One  of  the  objections  heard  is  the 
allegation  that  the  Boulder  Canyon 
Reservoir  would  be  rendered  unfit  for 
irrigation  or  domestic  use  by  reason 
of  salt  deposits  that  occur  therein. 
This  question  was  thoroughly  inves- 
tigated by  an  eminent  geologist  of  the 
United  States  Geological  Survey,  who 
reported  that  the  quantity  of  salt,  as 
compared  with  the  volume  of  water, 
was  negligible,  and  that  in  any  event 
a  brief  period  of  solution  would  so 
undermine  the  overlying  earth  that  it 
would  cave  in  and  cover  up  the  de- 
posits before  any  injurious  amount 
could  be  dissolved.  All  competent 
experts  who  have  examined  this  sub- 
ject are  agreed  with  Professor  Ransom 
in  the   above   conclusions   and  their 
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opinions  have  been  duly  published  and 
made  available  to  the  public. 

One  after  another  of  the  objections 
to  the  Boulder  Canyon  development 
have  been  met  and  refuted,  but  regu- 
larly they  are  reiterated  or  new  objec- 


tions are  invented.  It  is  hardly  pos- 
sible that  the  ingenuity  of  the  objectors 
has  been  entirely  ezhauflted»  and  the 
interests  involved  are  too  great  to  allow 
us  to  expect  universal  acquiescence  in 
the  plan  proposed. 


What  the  Boulder  Dam  Project  Means  to  Cahfornia 

and  to  the  Nation 

By  Clyde  L.  Sbavbt 

Member  of  the  CaHf ornia  State  Railroad  Commusioii 


OUT  of  many  years  of  investiga- 
tion by  responsible  Federal  agen- 
nes  and  as  a  result  of  probably  the 
nost  exhaustive  course  of  hearings 
before  Congressional  Committees  ever 
iccoided  any  work  of  internal  im- 
>rovement,  the  so-called  Boulder  Dam 
Project  for  a  development  of  the 
lower  Colorado  River  has  taken  definite 
form.  It  contemplates  the  construc- 
tion by  the  Federal  Government  of  a 
^at  dam  on  the  Colorado  where  that 
river  forms  the  boundary  line  between 
ihe  states  of  Arizona  and  Nevada  and 
nrhere  there  is  not  only  a  remarkably 
Sne  site  for  a  dam  but  where  there 
is  also  an  exceptionally  advantageous 
reservoir  site.  Under  the  plans  for 
this  development  the  dam  will  be  550 
feet  in  hei^t  and  will  create  a  reservoir 
vrith  a  capacity  of  26,000,000  acre  feet. 
The  estimated  cost  of  the  dam  is 
Hl,0OO,O0O,  which  means  a  cost  per 
acre  foot  of  storage  capacity  of  but 
H.58. 

The  project  also  embraces  the  con- 
Btruction  of  what  is  termed  "The 
^-American  Canal,"  being  a  canal 
running  from  the  river  to  the  Imperial 
Valley  in  California  and  located  entirely 
to  the  north  of  the  international 
boundary  line  between  Mexico  and  the 
United  States.  The  estimated  cost  of 
this  canal  is  $81,000,000.  As  this 
estimate  was  based  upon  price  levels 
existing  nearly  ten  years  ago  and  was 
made  before  the  advent  of  improved 
methods  of  excavating  on  a  large  scale, 
it  may  safely  be  said  that  the  cost  of 
this  portion  of  the  project  will  be  sub- 


stantially   less    than    the    estimated 
figure. 

Why  the  Development 

This  development  is  a  unified  devel- 
opment and  is  intended  to  subserve  a 
variety  of  purposes  with  the  minimum 
of  cost. 

To  understand  these  and  the  reasons 
why  the  development  has  taken  the 
form  it  has,  requires  a  general  under- 
standing of  the  characteristics  of  the 
Colorado  River  and  of  the  Imperial 
VaUey. 

The  river  is  one  of  great  fluctuation 
in  flow,  both  annual  and  seasonal. 
Sometimes  it  discharges  as  high  as  25,- 
000,000  acre  feet  of  water  in  a  single 
year.  The  next  year  its  total  discharge 
may  be  as  low  as  9,000,000  acre  feet. 
The  seasonal  variation  in  rate  of  flow  is 
even  more  pronounced,  ranging  from 
dOO,000  cubic  feet  per  second,  when  in 
flood,  to  as  low  as  1250  cubic  feet 
during  the  low  water  season. 

The  river  rises  in  the  hi^  mountains 
of  Wyoming  and  Colorado.  Its  mouth 
is  the  Gulf  of  California.  Melting 
snow  and  rainfall  from  the  mountain 
ranges  are  the  principal  sources  of  the 
river's  run-off.  The  lower  portion  of 
the  Colorado  Biver  Basin  is  made  up  of 
hot  arid  plains  of  low  altitude,  broken 
by  short  mountain  groups.  The  cen- 
tral portion  consists  of  a  high  rocky 
plateau,  throu^  which  the  river 
flows  in  a  series  of  deep  and  narrow 
gorges. 

Centuries  ago  what  is  now  the  Im- 
perial Valley  was  a  portion  of  the  north- 
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em  end  of  the  Gulf  of  California.  The 
river,  as  it  runs  through  the  canyon 
region,  picks  up  a  tremendous  amount 
of  silt  or  sediment.  In  volimie,  this 
amounts  to  over  100,000  acre  feet  each 
year.  Gradually  the  deposit  of  this 
sediment  built  a  delta  across  the  Gulf  of 
California.  There  was  thus  left  a 
great  inland  sea  which  was  gradually 
unwatered  by  the  slow  process  of  evap- 
oration. In  this  great  bowl  in  the 
desert  there  has  been  built  up  an  irri- 
gated area  of  over  450,000  acres, 
populated  by  some  00,000  people  and 
known  as  Imperial  Valley.  This  valley 
actually  lies  from  250  to  SOO  feet  below 
the  channel  of  the  Colorado  Biver. 
The  river  runs  along  the  rim  of  the 
bowl,  until  it  finds  its  way  into  the 
Gulf. 

This  brief  statement  of  the  existing 
physical  conditions  indicates  a  flood 
danger  to  the  Imperial  Valley  region, 
the  seriousness  of  which  cannot  be 
overestimated.  In  1905  the  Colorado 
Biver  did  break  from  its  channel  along 
the  delta  and  flowed  into  Imperial 
Valley.  By  almost  superhuman  ef- 
forts the  river  was  restored  to  its  old 
channel  and  directed  to  the  Gulf  of 
California.  Just  when  another  break 
will  occur  no  one  knows.  It  is  known 
that  year  by  year  as  the  river  piles  up 
its  volume  of  silt  along  its  varying 
channels  across  the  delta  the  imminence 
of  the  break  becomes  greater  and 
greater. 

To  all  of  the  Government  officials 
who  have  investigated  the  situation 
thus  adverted  to,  it  has  been  obvious 
that  the  solution  of  the  flood  problem 
lay  in  the  construction  of  a  regulating 
dam  up  the  river  where  there  might  be 
found  both  an  appropriate  site  for  a 
dam  and  an  appropriate  site  for  a 
reservoir.  Such  a  dam  would  inter- 
cept the  flood  waters  of  the  river  and 
permit  of  their  being  released  at  times 
when  the  channel  could  safely  carry 


them  to  the  Gulf  of  California.  Per- 
haps even  more  important  than  tbis 
was  the  fact  that  such  a  dam  would 
intercept  the  silt  of  the  river  and  thus 
prevent  the  gradual  filling  up  of  any 
natural  depressions  across  the  delta  l^ 
which  the  water  of  the  river  may  be 
conducted  to  the  Gulf. 

Just  as  it  was  obvious  that  the  con- 
struction of  such  a  dam  furnished  Ihe 
remedy  for  the  flood  menace  to  Im- 
perial Valley,  just  so  it  was  apparent 
that  the  expense  of  such  a  dam  was 
beyond  the  ability  of  the  Lnperul 
Valley  to  undertake  and  was  probably 
of  such  magnitude  that  the  Congress  of 
the  United  States  would  long  hesitate 
to  authorize  it  as  a  direct  and  un- 
reimbursible  outlay. 

Out  of  this  situation  developed  the 
idea  of  a  unified  development  by  whidi 
the  dam  and  reservoir  would  be  of 
sufficient  siase  and  capacity  not  only  to 
provide  for  flood  control  but  also  for 
future  irrigation  requirements  of  the 
lower  Colorado  Biver  Basin  and  to 
make  possible  a  power  development, 
thus  providing  sources  for  a  full  le- 
imbursement  to  the  government  of  the 
cost  sustained. 

After  the  plan  of  such  a  unified 
development  had  assumed  rather  defi- 
nite form  a  new  interest  arose  of  far- 
reaching  public  importance  and  one 
which  made  the  development  an  even 
sounder  one  in  its  financial  aspect  than 
it  at  first  appeared. 

Since  the  census  of  19^  the  city  of 
Los  Angeles  and  the  other  dties  of  tbe 
coastal  plain  of  southern  California 
have  experienced  a  tremendous  growth 
in  population.  At  the  same  time  these 
cities  experienced  a  period  of  diy 
years,  which  demonstrated  the  in- 
adequacy of  their  present  sources  of 
domestic  water  supply.  These  t*o 
circumstances  coming  together  canm 
this  section,  having  a  populatkm  « 
probably  not  less  than  two  millioDs  d 
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people,  to  awaken  to  the  imperative 
necessity  of  supplementing  its  existing 
sources  of  domestic  water  supply. 
Investigations  indicated  the  only  prac- 
tical source  of  such  an  additional  sup- 
I^y  was  the  Colorado  Biver.  To 
secure  such  a  supply  involved  not  only 
the  building  of  a  great  aqueduct  over 
two  hundred  miles  in  length  from  the 
Colorado  Biver  to  the  coast  and  the 
pumping  of  water  to  an  elevation  of 
over  twelve  hundred  feet,  but  it  also 
necessitated  large  storage  in  the  Colo- 
rado River  in  order  that  there  might  be 
sufficient  water  to  supply  the  needs  of 
the  territory  tributary  to  the  river  and 
the  needs  of  the  coastal  plain  cities  for 
domestic  water,  and  also  to  remove 
certain  technical  and  engineering  dif- 
ficulties in  the  way  of  desilting  the 
water  to  render  it  susceptible  to  being 
pumped  the  great  elevation  necessary 
and  its  use  for  domestic  purposes.  It 
happened  that  the  Boulder  Dam  plan 
of  development  fitted  in  ideally  with 
this  plan  of  securing  a  domestic  water 
supply  for  the  coastal  cities.  The 
need  of  a  large  amount  of  hydro- 
electric power  to  pump  this  water  over 
the  mountain  ranges  to  the  cities  on  the 
coast  greatly  broadened  the  market 
available  to  absorb  any  power  gener- 
ated at  the  dam  and  removed  all 
reasonable  doubts  as  to  there  being 
an  available  market  to  absorb  any 
power  which  might  be  developed. 

At  the  *  present  time  the  Imperial 
Valley  secures  its  sole  supply  of  do- 
mestic and  irrigation  water  by  means 
of  a  canal  which  starts  at  the  Colorado 
River  a  few  miles  north  of  the  inter- 
national boundary  line  and  then  pro- 
ceeds in  a  rough  semicircle  for  about 
sixty  miles  through  the  Republic  of 
Mexico  before  reentering  the  valley 
and  delivering  water  to  the  lands  on  the 
American  side  of  the  international  line. 
There  are  some  800,000  acres  of  land 
in   Mexico   tributary   to   this   canal, 


owned  almost  entirely  by  American 
capitalists,  which  has  been  developing 
more  rapidly  than  has  the  Imperial 
Valley  and  under  circumstances  both 
unfair  and  detrimental  to  the  interests 
of  irrigationists  in  the  United  States. 
The  veiy  existence  of  such  a  canal 
extending  through  a  foreign  country  is 
conducive  to  international  inharmony 
and  trouble.  Furthermore,  the  rapidly 
increasing  draft  upon  the  water  carried 
by  this  canal  for  irrigation  in  Mexico 
coming  on  top  of  increased  irrigation 
uses  in  Colorado,  Utah  and  Wyoming 
frequently  leaves  the  Imperial  Valley 
subject  to  serious  water  shortages. 
Provision  of  large  storage  on  the  Colo- 
rado River  in  the  United  States,  with 
nothing  more,  would  leave  this  great 
area  of  land  in  Mexico  as  the  chief 
beneficiary  of  the  development  because 
of  the  increased  water  supply  which 
would  come  from  river  regulation  and 
which  increased  supply  would  be 
available  to  Mexican  land  before 
reaching  the  Imperial  Valley.  The 
Ail-American  Canal  not  only  will 
solve  a  vexatious  international  situa- 
tion but  will  relieve  Imperial  Valley 
from  danger  of  water  shortage  and, 
together  with  the  control  of  the  release 
of  water  from  the  dam  and  reservoir, 
will  give  the  United  States  strategic 
control  of  the  waters  of  the  Colorado 
River  so  that  Mexican  interests  will 
not  be  able,  against  the  will  of  the 
United  States,  to  lay  the  foundations 
of  claims  to  an  undue  proportion  of  the 
waters  of  the  river. 

That  this  development  means  a 
great  deal  to  California  goes  without 
saying.  But  what  it  means  to  Cali- 
fornia it  means  in  a  greater  or  less 
degree  to  Arizona  and  Nevada. 

It  means  that  the  Imperial  Valley, 
in  southern  California,  a  valley  made 
up  of  a  sturdy  pioneer  stock  of  Ameri- 
cans, will  be  freed  from  the  ever 
present  menace  of  destruction  by  flood. 
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Proportionally,  it  means  as  much  to 
the  people  of  Yuma,  Arizona,  where 
there  is  a  National  Reclamation  pro- 
ject, because  this  section,  too,  is  subject 
to  the  menace  of  the  Colorado  River 
floods. 

It  means  that  the  Imperial  Valley 
will  be  freed  from  its  present  intolerable 
condition  of  securing  its  sole  supply  of 
water  from  a  canal  running  through  a 
foreign  country. 

It  means,  too,  that  this  valley  will  no 
longer  be  faced  with  the  danger  of  a 
water  shortage — a  danger  hardly  less 
serious  than  that  of  destruction  by 
flood,  since  in  that  desert  country 
nothing  can  live  without  water. 

It  means  that  the  flood  and  waste 
waters  of  the  river  will  be  conserved 
and  made  available  for  future  irrigation 
development  in  California,  Arizona  and 
Nevada.  While  plans  for  such  devel- 
opment are  more  advanced  in  Califor- 
nia than  in  the  other  states,  relatively 
the  advantage  to  the  other  states  will 
be  greater. 

It  means  that  there  will  be  made 
available  a  large  block  of  dependable 
hydro-electric  power  urgently  needed  in 
California  but  which  relatively  will  be 
of  greater  advantage  to  the  states  of 
Arizona  and  Nevada,  because  these 
states,  generally  speaking,  are  not  in  as 
advantageous  a  position  as  is  California 
in  respect  to  steam  power. 

It  will  open  the  way  to  the  coastal 
plain  cities  of  southern  California, 
securing  an  additional  and  imperatively 
needed  domestic  water  supply. 

Under  the  plan  of  development, 
which  contemplates  the  Government 
either  building  poioer  plants  cd  the  dam 
and  selling  poioer  ai  the  svnichboard  or 
leasing  the  fall  of  the  toater  to  applicants 
for  the  generation  of  poioer ,  danger  of  a 
monopolization  of  the  power  resources 
of  the  lower  Colorado  River  is  forever 
safeguarded  against,  as  the  whole 
scheme  contemplates  that  the  power  or 


power  privileges  will  be  divided  amongst ' 
various  applicants.  A  monc^liza- 
tion  of  the  power  of  the  lower  Colorado 
would  mean  that  the  agency  securing  it 
would  be  in  a  position  of  dominance  in 
the  industrial  and  political  life  of  the 
Southwest. 

National  Advantages 

While  the  Boulder  Canyon  develop- 
ment will  be  of  tremendous  benefit  to 
California,  Arizona  and  Nevada,  it  is  a 
mistake  to  think  of  it  as  a  matter  of 
merely  local  consequence.  Works  of 
internal  improvement  must  be  acecmh 
plished  in  steps,  and  each  step  is  usually 
of  more  immediate  importance  to  the 
section  in  proximity  to  it  than  to  other 
sections  of  the  country.  The  taking 
over  of  the  Cape  Cod  Canal  by  the 
Federal  Government  was  of  more 
immediate  consequence  to  portions  of  i 
New  £ngland  than  to  the  South  or 
Middle  West  or  the  Pacific  Coast 
Improvement  of  the  Mississippi  has 
its  immediate  beneficial  effect  upoa 
regions  lying  in  the  valley  of  that 
great  river.  The  proposed  St.  Law- 
rence development  affects  one  sectktt 
of  the  country  more  directly  thaa 
another. 

The  nation  as  a  whole  is  interestet 
in  this  development  because,  amoB| 
other  things,  it  solves  a  vexatious  intc^ 
national  situation.  It  is  perfectly: 
obvious  that  sooner  or  later  the  CoIo> 
rado  Biver  will  be  developed.  Bf 
reason  of  the  fact  that  the  canal  servio| 
Imperial  Valley  passes  through  Mezioo^' 
unless  this  development  is  shaped  oai 
sound  lines  Mexican  lands  will  be  tiiai 
chief  beneficiaries  and  daims  ssi 
rights  will  be  created  which  may  pron 
in  the  f  utiu«  extremely  detrimental  ta 
American  interests.  The  plan  of  the 
Boulder  Dam  development  will  put  the 
United  States  in  control  of  the  waters 
of  an  American  river  and  insure  that 
waters  conserved  by  the  devekqpmeot 
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nay  be  used  in  this  country  rather  than 
In  a  foreign  country. 

This  project  is  the  first  step  in  the 
ievelopment  of  a  great  river  having 
tremendous  possibilities.  If  developed 
in  the  public  interest  and  on  sound 
ines  it  has  tremendous  potentialities 
ior  good  to  the  Southwest.  The 
Donsummation  of  the  Boulder  Dam 
[Kroject  means  that  the  river  will  be 
feveloped  in  the  public  interest.  For 
sample,  it  insures  the  use  of  the 
iraters  for  river  regulation  and  irriga- 
ion  in  preference  to  use  for  power 
(eneration.  The  importance  of  this  in 
I  section  dependent  upon  water  for  its 
igricultural  growth  can  hardly  be 
overestimated. 

AUi  Costs  to  be  Refunded 

Perhaps  the  most  interesting  feature 
t  the  development  lies  in  the  financial 
eheme  upon  which  it  is  built.  This  rep- 
resents a  distinct  departure  from  any- 
iiing  heretofore  attempted.  Thus  far 
D  the  history  of  this  country  Federal 
Dtemal  improvements  have  repre- 
lented  either  an  unreimbursed  outlay 
lom  the  National  Treasury  or  an 
kdvance  of  funds  to  be  reimbursed 
rithout  interest,  as  in  the  case  of 
tedamation  projects.  Here  there  is  to 
^  a  complete  reimbursement  with 
Dterest.  kven  more  significant  than 
his  is  the  unusual  requirement  that 
lefore  any  work  is  undertaken  or  any 
openditure  made  the  development 
aust  be  completely  underwritten  by  its 
lenefidaries.  Firm  contracts  for  the 
lorage  and  delivery  of  water  for  irri- 
tation and  for  domestic  use  and  for 
he  purchase  of  power  and  power  privi- 
eges  must  be  secured  by  the  Govern- 
nent  in  advance  of  construction.  As 
rarious  responsible  agencies  are  eager  to 
contract  for  water  and  for  power,  this 
Ievelopment,  if  authorized,  will  be  of 
tfsured  and  demonstrated  financial 
ntegrity. 


THEOBJECrOBB 

Unfortunately,  a  consideration  on 
its  merits  of  this  great  work  of  internal 
improvement  is  liable  to  be  prevented 
by  the  bitter  struggle  which  is  now 
centering  about  it.  Private  power 
interests,  desirous  of  securing  for  them- 
selves a  complete  monopolization  of  the 
tremendous  hydro-electric  possibilities 
of  the  lower  Colorado  River,  un- 
hampered by  obligations  respecting 
river  regulation  and  use  of  water  for 
irrigation,  have  launched  a  determined 
attack  upon  this  development  because 
it  means  that  power  will  not  be  mon- 
opolized and  that  the  waters  of  the 
river  are  first  dedicated  to  river  regula- 
tion and  irrigation.  Men  influential 
in  the  business  and  political  life  of  the 
Southwest  who  own  or  control  vast 
areas  of  land  in  Mexico  are  bitterly 
opposed  to  this  development,  because 
it  stands  in  the  way  of  their  securing 
special  advantage  to  their  great  hold- 
ings. Each  of  these  interests  would 
have  the  Government  make  an  un- 
reimbursed outlay  of  some  $25,000,000 
for  a  low  flood  control  dam,  for  such  a 
dam  would  leave  the  hydro-electric 
resources  of  the  river  open  to  acquisi- 
tion by  the  power  interests  and  would 
redound  to  the  benefit  of  owners  of 
land  in  Mexico,  as  it  would  eliminate 
an  all-American  canal  and  in  a  practical 
way  insure  increased  deliveries  of  water 
at  periods  when  water  is  now  approach- 
ing the  point  of  shortage. 

On  top  of  this  the  situation  has  been 
further  complicated  by  a  resuscitation 
by  certain  of  the  intermountain  states 
of  the  old  doctrine  of  states'  rights,  a 
doctrine  which  has  been  conveniently 
forgotten  by  them  during  the  long 
period  when  they  were  securing  ex- 
tensive assistance  from  the  Federal 
Government  in  reclamation  projects. 
These  states  are  invoking  this  doctrine 
as  a  ground  or  pretext  for  claiming  large 
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revenue  from  the  development  of  the 
river,  claims  which,  if  recognized, 
would  render  the  whole  project  un- 
sound from  a  financial  standpoint. 

The  next  few  months  will  witness  a 
bitter  and  dramatic  struggle  over  this 


development,  the  outcome  of  which  will 
afford  an  interesting  indication  of  the 
ability  or  inability  of  the  American 
people  to  develop  one  of  its  great 
natural  resources  in  the  public  in- 
terest. 


My  Objections  to  the  Boulder  Dam  Project 


By  Hon.  E.  O.  Leatherwood 

Congreasman,  Utah 


I  HAVE  been  asked  to  state  why  I 
am  opposed  to  the  Boulder  Canyon 
Dam  project  as  it  is  proposed  to  be 
authorized  in  what  is  known  as  the 
Swing- Johnson  Bill  before  the  Congress 
of  the  United  States.  I  can  answer  the 
question  in  one  sentence.  It  is  dis- 
honest, dangerous,  unsound  and  un- 
necessary legislation. 

It  is  dishonest  because  it  is  mas- 
querading under  false  colors.  It  pur- 
ports to  be  a  flood  control  and 
reclamation  project  but  is,  in  fact,  a 
government-ownership  power  project, 
which  only  incidentally  provides  some, 
but  inadequate,  flood  control,  and 
which  may,  if  agricultural  conditions 
improve,  at  some  future  time  result  in 
some  irrigation  development. 

It  is  dangerous  in  two  large  aspects: 
first,  because  it  subverts  the  relation 
between  the  national  and  state  gov- 
ernments in  that  it  would  subordinate 
to  national  control  the  state  control 
over  the  waters  of  the  streams  within 
the  borders  of  the  states  themselves, 
and  it  would  establish  the  precedent 
for  federal  bureaucratic  control  over 
vital  industrial  resources  of  the  states; 
second,  it  would  establish  the  danger- 
ous precedent  that  the  federal  govern- 
ment may,  in  carrying  out  a  legitimate 
function,  undertake  a  business  enter- 
prise having  no  relation  to  its  legiti- 
mate function  except  that  the  business 
enterprise  is  undertaken  in  the  hope 
that  profits  therefrom  will  enable  the 
federal  government  to  pay  the  expense 
of  the  legitimate  function. 

It  is  unsound  in  the  legal  theory 
upon  which  it  is  based,  namely,  that 
the  federal  government  may,  under 
the  guise  of  doing  one  thing,  do  an 


entirely  different  thing.  It  is  further 
unsound  in  its  economic,  engineering 
and  financial  bases.  It  represents  a 
poUtical  solution  of  what  is  essentially 
an  engineering  problem. 

It  is  unnecessary  because  the  regula- 
tion of  the  flow  of  the  Colorado  Biver 
in  its  lower  basin  calls  for  an  expendi- 
ture of  no  such  magnitude,  nor  for  the 
risk  of  the  taxpayer's  money  in  an 
expenditure  for  the  production  of 
electric  power  for  which  there  is  no 
adequate  market  either  now  or  in  a 
practical  futiu*e  period. 

Let  us  proceed  to  discuss  the  proof 
of  the  foregoing  assertions. 

The  Boulder  Canyon  Dam  Bill  Is 

Dishonest 

This  bill  has  been  repeatedly  repre- 
sented by  its  authors  on  the  floor 
of  both  Houses  of  Congress,  as  well  as 
by  that  powerful  chain  of  newspapers 
which  propagandizes  on  its  behalf,  as 
a  flood  control  bill  for  the  protection 
of  the  Imperial  Valley  in  California. 
The  danger  and  distress  of  the  Im- 
perial Valley  have  been  described  in 
harrowing  terms,  and  it  is  on  this 
appeal  to  country-wide  human  sym- 
pathy for  sixty  thousand  lives  and 
thousands  of  homes  in  danger  from 
the  floods  of  the  ''torrential  Colorado" 
that  chief  reliance  has  been  placed  to 
arouse  popular  support.  The  danger  is 
represented  as  being  an  imminent  one 
calling  for  immediate  preventive  ac- 
tion. 

In  the  face  of  these  assertions  as  to 
flood  danger,  the  following  are  the  facts : 
First,  there  is  no  danger  to  himian  life 
involved  in  this  flood  menace,  and 
there  is,  indeed,  no  danger  to  property 
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in  the  ordinary  understanding  of 
danger  from  a  flood.  Whereas  the 
ordinary  river  flood  means  the  sudden 
inundation  of  large  areas  and  the 
flooding  out  of  farms  and  homes»  the 
flood  waters  of  the  Colorado  would, 
during  the  first  few  months  of  a  floods 
inundate  no  homes  or  farms  in  the 
United  States,  but  would  simply 
flow  into  the  existing  inland  sea  known 
as  the  Salton  Sea  and  very  gradually 
raise  the  level  of  that  sea.  The  annual 
flood  of  the  Colorado  is  caused  by  the 
melting  snows  and  does  not  last  for  a 
longer  period  than  three  months.  At 
the  end  of  that  period  the  river  subsides 
to  a  flow  at  which,  through  the  present 
equipment  for  fighting  it,  it  could  very 
probably  be  again  controlled  and 
rediverted  from  its  flow  into  the 
Salton  Sea.  Three  months'  or  even  a 
year's  flow  of  the  Colorado  into  the 
Salton  Sea  would  cause  no  substantial 
damage  to  property.  It  is,  therefore, 
rank  misrepresentation  to  picture  the 
flood  danger  to  Imperial  Valley  as  the 
ordinarily  understood  flood  danger 
from  other  rivers  in  the  country. 

A  dam  which  will  also  provide  the 
necessary  storage  for  silt  and  for  water 
for  irrigation  purposes  can  be  con- 
structed at  a  cost  of  not  to  exceed 
$15,000,000.  Flood  control  alone, 
without  storage,  that  is,  through 
channel  dredging  and  levee  construc- 
tion, can  be  provided  at  a  cost  not  to 
exceed  $6,000,000.  The  cost  of  the 
project  to  be  authorized  in  the  present 
Boulder  Canyon  Dam  Bill  is  estimated 
at  $125,000,000,  and  its  probable  cost 
will  be  double  that  amount.  The 
storage  required  for  flood  control  is 
estimated  at  from  4,000,000  to  8,000,- 
000  acre  feet.  The  storage  provided 
for  in  this  project  is  26,000,000  acre 
feet.  Here,  then,  we  have  a  bill 
masquerading  as  a  flood  control  bill  in 
which  nine-tenths  of  the  expenditure 
and  approximately  75  per  cent  of  the 


storage  are  for  purposes  wholly  other 
than  flood  control!  To  represent  tbis 
as  a  flood  control  bill  is  as  to  honesty 
and  accuracy  on  a  par  with  the  repre- 
sentation that  the  annual  appropriation 
of  the  Interior  Department  is  for  the 
maintenance  of  national  parks,  because 
a  fraction  of  the  appropriation  goes 
for  that  purpose. 

It  is  not  primarily  either  a  flood 
control  or  irrigation  project.  These 
facts  were  pointed  out  as  long  ago  as 
March,  1925,  by  the  three  Cabinet 
officers  who  passed  upon  the  project 
and  condemned  it.  I  refer  to  Secre- 
taries Weeks,  Work  and  WaUace  and 
to  their  letter  of  March  24, 1925. 

We  do  not,  however,  have  to  rely 
upon  the  statements  of  opponents  to 
establish  this  fact.  As  recently  ai 
September  29, 1927,  in  the  leading  presB 
organ  for  the  Boulder  Dam  Bill, 
it  was  stated  editorially: 

A  compelling  reason  for  including  the 
power  feature  is  the  domestic  water  situa- 
tion in  Southern  California.  Los  Angeles 
and  twenty-seven  other  cities  are  applicants 
for  Colorado  River  water.  They  mmt 
draw  updn  this  in  the  not  distant  future. 
They  stand  ready  to  pay  for  it.  But  the 
only  way  to  get  it  is  by  pumping  it,  and  for 
this  operation  the  only  possible  source  at 
suffidently  cheap  power  b  Boulder  Dam. 

It  is  true  a  high  dam  is  not  needed  for 
flood  control.  But  a  high  dam  is  needed 
to  impound  a  domestic  water  supply  and 
to  generate  the  power  to  pump  it. 

The  mask  is  now  off.  This  is  not  a 
flood  control  or  an  irrigation  project 
It  is  a  power  project  primarily  designed 

for  furnishing  power  and  water  to 
the  city  of  Los  Angeles.  Upon  these 
facts  I  submit  again  that  the  Boulder 
Canyon  Dam  Bill  is  dishonest. 

The  Proposed  Legislation  is 
Dangebous 

When  I  say  that  this  legislatioo  is 
dangerous  I  speak  advisedly.    Stat* 
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autonomy,  the  right  of  states  to  control 
the  development  of  economic  resources 
within  their  borders,  has  never  before 
in  my  experience  been  so  seriously 
diallenged  as  by  this  legislation.  The 
threat  is  twofold;  firsts  to  take  control 
over  the  development  of  the  Colorado 
River,  which  river  flows  through  seven 
western  states;  second,  under  the  guise 
of  carrying  out  a  flood  control  project 
to  enter  into  the  conduct  of  a  huge 
business  enterprise  within  the  states 
which  will  be  subject  to  no  state  taxa- 
tion or  control,  and  to  take  over  from 
the  states  the  right  to  control  the  rates 
at  which  the  manufactured  product 
shall  be  sold  and  distributed  within 
their  borders. 

With  the  first  of  these  threats,  that 
of  taking  over  control  of  our  western 
streams  by  the  federal  bureaucracy, 
we  have  been  contending  for  more  than 
two  decades.  In  the  face  of  decisions 
contrary  to  their  contention  by  the 
United  States  Supreme  Court  and  by 
other  federal  as  well  as  state  courts, 
the  Bureau  of  Reclamation  of  the 
Department  of  the  Interior  has  since 
its  creation  persistently  asserted  a 
control  over  the  streams  in  the  West 
which  subordinates  state  authority 
and  prohibits  irrigation  developments 
approved  by  state  authorities  from 
proceeding  without  the  consent  of 
this  federal  bureau.  Perhaps  the  two 
outstanding  bitter  experiences  which 
the  western  states  have  had  in  this 
regard  with  the  federal  bureau  have 
been  on  the  North  Platte  and  the  Rio 
Grande  Rivers.  In  connection  with 
the  construction  of  the  Pathfinder  Dam 
on  the  North  Platte  and  the  Elephant 
Butte  Dam  on  the  Rio  Grande,  the 
Bureau  of  Reclamation  caused  the 
Secretary  of  the  Interior  to  declare 
embargoes  against  developments  au- 
thorized by  the  states  on  the  head- 
waters of  those  rivers.  The  areas 
affected  by  the. embargoes  were  ready 


for  development,  and  citissens  of  the 
states  were  ready  and  eager  to  proceed 
with  the  developments.  Delegation 
after  delegation  from  the  states  im- 
portuned Congress  and  the  bureau 
to  give  them  relief  against  these 
embargoes,  but  nothing  was  done. 
The  embargoes  continued  for  a  period 
of  almost  twenty-five  years.  One  of 
them  was  then  declared  illegal  and 
lifted,  and  the  other  is  now  ignored. 
Hence,  without  any  authority  from 
Congress,  with  no  justification  in  law, 
and  merely  through  the  control  over 
public  lands  and  through  a  desire  to 
exercise  an  arbitrary  authority  in  an 
illegal  manner,  bureaucratic  employees 
of  the  federal  government  have  hin- 
dered and  retarded  the  development 
within  the  states  of  Colorado,  Wyo- 
ming, and  New  Mexico. 

The  legislation  under  discussion  now 
proposes  to  turn  over  to  the  Bureau 
of  Reclamation  the  Colorado  River, 
and  to  authorize  the  construction  by 
that  bureau  upon  that  river  of  the 
largest  dam  ever  attempted  in  this 
countiy  or  in  the  world.  In  the  light 
of  experience  on  the  Rio  Grande  and 
North  Platte  Rivers,  those  of  us  who 
live  in  states  which  must  depend  for 
most  of  their  future  development  upon 
the  water  of  the  Colorado  are  keenly 
aware  that  we  are  here  faced  with  a 
threat  of  future  embargoes  upon  our 
state  developments.  An  attempt  was 
made  to  obviate  this  danger  by  nego- 
tiation of  an  agreement  between  the 
seven  states  in  the  Colorado  River 
Basin,  which,  when  approved  by  the 
federal  government,  would  establish 
the  rights  of  these  states  in  the  waters 
of  the  river,  and  at  least  to  a  reasonable 
degree  protect  against  the  menace  with 
which  we  are  now  faced.  That  agree- 
ment, although  drawn  and  approved 
by  delegates  from  the  various  states, 
has  failed  of  ratification  by  some  of  the 
states  and  is  therefore  not  in  effec*^ 
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It  is  now  proposed  by  the  authors  of 
this  bill,  and  with  the  apparent 
approval  of  the  Director  of  the  Rec- 
lamation Bureau,  to  attempt  to  pro- 
ceed with  the  building  of  this  dam 
without  any  such  compact.  Relying 
upon  the  argument  that  this  project 
is  an  interstate  matter  with  certain 
international  complications,  it  is  pro- 
posed that  Congress  should  proceed 
without  regard  to  the  protests  of  the 
states  and  without  regard  to  whether 
the  states  are  protected  in  their  future 
development.  So  far  as  protection 
against  the  menace  of  federal  bureau- 
cracy is  concerned,  we  are  therefore  in 
the  same  position  as  were  the  States 
of  Colorado,  Wyoming  and  New  Mexico 
in  the  cases  of  the  developments  on  the 
Rio  Grande  and  North  Platte.  So 
much  for  the  first  menace  to  state 
autonomy. 

The  second  danger  in  this  legislation 
is  even  more  far-reaching  and  funda- 
mental than  is  the  menace  to  state 
control  over  water.  It  is  a  menace  to 
state  autonomy  throughout  the  United 
States.  It  is  a  menace  to  every  citizen 
in  the  conduct  of  his  everyday  business, 
because  in  it  the  hand  of  federal 
bureaucracy  reaches  out  and  removes 
from  state  control  a  gigantic  unit  in 
industry. 

To  enforce  appreciation  of  this 
danger  I  must  again  point  out  that  this 
proposed  project  is  not  primarily  a 
flood  control  project  but  is  primarily 
a  hydro-electric  power  project  of  the 
first  magnitude.  People  generally  who 
have  given  any  attention  to  the  project 
have  been  misled  by  its  proponents 
into  the  belief  that  it  was  primarily 
a  flood  control  and  irrigation  project 
which  would  incidentally,  and  only 
incidentally,  develop  as  a  by-product 
a  small  amount  of  power  which  should 
be  disposed  of  by  the  government  as 
an  incident  to  its  operation  of  its  flood 
control  and  irrigation  projects.    As  evi- 


dence of  this  there  is  the  argument  re- 
peatedly made  by  the  proponents  that 
this  is  not  the  first  time  the  government 
has  built  a  power  plant,  because  the 
government  has  built  and  operated 
power  plants  in  connection  with  other 
reclamation  projects.  It  is  true  that 
the  government  has  built  some  fifteen 
small  power  plants  in  connection  with 
irrigation  projects.  The  total  cost  of 
these  plants  is  slightly  more  than 
$l,4fOO,000,  and  the  average  cost  is  less 
than  $100,000.  In  other  words,  the 
argument  is  now  made  that  because  as 
an  incident  to  the  development  of  other 
irrigation  projects  the  government 
has  built  some  small  power  plants  to 
furnish  settlers  on  the  irrigation  proj- 
ects with  electricity — ^plants  whose 
total  capacity  for  the  entire  fifteen  is 
less  than  30,000  horsepower  and  whose 
total  cost  is  approximately  $1,400,000 
— ^that  the  government  has  thereby 
established  the  precedent  for  going 
into  the  power  business  by  building 
a  dam  and  power  plant  primarily  for 
power  purposes,  where  flood  control 
and  irrigation  are  the  by-products,  this 
power  project  to  cost  at  least  $100,000,- 
000  and  probably  twice  that,  and  to 
have  a  capacity  of  1,000,000  horse- 
power. This  single  plant  would  have 
more  than  thirty  times  the  total  capac- 
ity of  the  other  fifteen  plants  and  the 
cost  of  it  would  be  at  least  forty  times 
the  total  cost  of  the  other  fifteen 
plants.  Secretaries  Weeks,  Work  and 
Wallace,  in  their  letter  commenting 
upon  the  Boulder  Dam  project,  stated 
these  facts  as  follows: 

While  the  United  Stotes  has  heretofore 
constructed  power  developments  in  con- 
nection with  irrigation  projects,  these 
developments  have  been  merely  incidental 
to  the  projects,  have  been  of  a  few  thousand 
horsepower  only  and  have  been  primarfly 
for  use  on  the  projects  themselves.  Tbc 
construction  of  a  reservoir  having  a  capaoty 
of  some  four  to  eight  times  the  needs  d 
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inigation  and  flood  control  and  of  a  power 
development  twenty  times  in  excess  of  the 
probable  needs  of  the  irrigated  lands  and 
adjacent  commmiities  is  a  complete  de- 
parture from  former  policies. 

This  1,000»000  horsepower  hydro- 
electric plant  would  be  several  times 
larger  than  the  Muscle  Shoals  plant. 
Aside  from  the  Niagara  Falls  installa- 
tion it  would  be  the  largest  single 
hydro-electric  development  in  the 
world.  The  power  made  available 
would  exceed  by  500,000,000  kilowatt 
hours  annually  the  entire  amount  at 
present  consimied  in  the  only  territory 
where  this  power  could  find  even  a 
partial  market.  This  gigantic  stride 
into  the  power  business  is  to  be  made 
by  the  United  States  Government  with 
money  (more  than  $100,000,000)  raised 
from  the  taxpayers  of  the  United 
States  as  a  whole,  imder  the  specious 
plea  that  by  the  sale  of  power  the 
money  expended  will  eventually  be 
repaid  to  the  United  States  Treasury. 
And  for  what  purpose  is  this  huge 
investment  and  business  experiment 
to  be  made.^  Why,  say  its  proponents, 
in  order  to  provide  flood  control  and 
possible  future  irrigation  needs  in 
the  Imperial  Valley  of  California.  In 
other  words,  in  order  to  provide  flood 
control  and  water  for  irrigation  which, 
if  those  needs  were  taken  care  of,  could 
be  accomplished  at  a  cost  not  exceed- 
ing $15,000,000,  it  is  proposed  that 
the  government  invest  an  additional 
$100,000,000  more  and  go  into  the 
power  business  in  the  hope  that  by 
this  additional  investment  and  over  a 
period  of  fifty  years  or  more  the 
government  will  recapture  all  of  its 
expenditure. 

Two  facts  of  the  first  importance 
have  been  insufficiently  emphasized  in 
all  of  the  discussion  of  this  project. 
These  facts  are,  first,  the  size  of  the 
project  and  the  relation  between  the 
expenditure  for  the  legitimate  function 


of  flood  control  as  compared  with  the 
expenditure  for  the  proposed  new 
activity  of  the  government  m  the 
power  business;  second,  that  a  startling 
departure  from  former  government 
policy  is  proposed,  in  that  wherever 
it  is  possible  to  do  so,  the  government 
may  go  into  an  entirely  extraneous 
business  unconnected  with  government 
functions,  in  order  to  attempt  to  repay 
the  expenditure  on  the  legitimate 
function;  and  that  the  government 
should  do  this  regardless  of  the  fact 
that  the  venture  into  business  requires 
an  expenditure  of  more  than  ten  times 
the  amount  required  if  the  government 
confined  itself  to  its  legitimate  function. 
Let  us  see  where  this  departure  from 
former  government  policies  would  lead 
us.  Let  us  suppose  that  the  govern- 
ment finds  it  necessary  to  build  a 
storage  warehouse  for  government 
property  at  a  cost  of  a  half  million 
dollars,  and  located  in  some  city  in  the 
United  States;  that  local  interests 
represent  that  there  is  need  for  another 
large  department  store  in  that  city 
and  urge  that  the  government  should 
not  spend  $500,000  outright  when  by 
spending  an  additional  $10,000,000 
the  whole  expenditure  can  be  recovered. 
Popular  clamor  from  that  district  for 
a  huge  government  expenditure  would 
be  aroused,  and  we  might  expect  all  of 
the  pressure  that  that  community 
could  muster  would  be  exerted  upon 
Congress  to  induce  an  appropriation 
of  $10,000,000  to  build  not  only  the 
warehouse  but  the  department  store. 
The  precedent  for  such  a  measure 
would  be  very  clear  and  well  established 
if  the  Boulder  Dam  Bill  were  a  law. 
Or  again,  let  us  suppose  that  the 
government  is  required  to  provide 
$1,000,000  in  storage  tanks  for  the 
storage  of  oil  from  a  government 
reserve,  and  that  investigation  dis- 
closes the  possibility  that  an  oil 
refinery   in   that    district   would   be 
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acceptable.    Again  Congress  would  be 
importuned    to    provide    $20,000,000 
with  which  to  build  an  oil  refinery  and 
carry  on  that  business,  and  the  argu- 
ment would  be  made,  using  the  Boulder 
Dam  Bill  as  a  precedent,  that  it  is  very 
unwise  for  the  government  to  make 
an    outright    expenditure    when    by 
coupling  with  that  expenditure  a  large 
venture  into  the  business  world  the 
taxpayer  might  be  saved  the  million 
dollars  which  would  otherwise  be  spent 
for  oil  storage.    It  is  true  that  the  oil 
industry   might    object    and   protest 
against  the  government  entering  its 
field  of  business,  but  would  not  their 
protests  be  drowned  in  the  great  flood 
of  oratory  about  a  great  oil  trust  which 
was,  through  selfish  motives,  endeavor- 
ing to  prevent  the  conferring  by  the 
Congress  of  this  great  boon  upon  the 
common  people?    I  can   hear  them 
now,  pointing  out  in  eloquent  terms  the 
fact  that  oil  is  a  great  natural  resource 
provided  by  God  Almighty   for  the 
benefit  of  the  people  as  a  whole,  and 
that  no  oil  trust  representing  billions  of 
invested  capital  shall  be  permitted  to 
tell  the  Government  of  the  United 
States   that   it   cannot   establish   oil 
refineries  for  the  benefit  of  all  the 
people.    And  with  the  precedent  of 
the  Boulder  Dam  Bill  before  them, 
the  Congressmen  who  might  doubt  the 
wisdom  of  the  move  would  be  hard- 
pressed  to  find  an  argument  which 
could  not  be  answered  by  that  prece- 
dent.   When    the    Congress    of    the 
United  States  commits  itself  to  the 
proposition  that  in  order  to  provide 
$10,000,000  of  flood  control  the  gov- 
ernment may  go  into  business  to  the 
extent  of  $125,000,000  to  $200,000,000, 
the  barriers  are  down.    In  no  state  in 
the  Union  would  any  business  be  safe 
from  government  competition,  handled 
by  federal  bureaucrats  and  financed 
by  the  United  States  Treasury,  because 
in    every    state   the    government    is 


carrying  on  some  function  to  whidi  a 
huge  business  enterprise  could  be 
linked  under  the  argument  that  the 
carrying  on  of  the  business  was  neces- 
sary in  order  to  pay  the  expense  of  the 
government  function. 

I  say,  therefore,  that  if  there  was 
ever  legislation  proposed  which  chal- 
lenged the  rights  of  the  states  of  the 
Union,  we  have  such  a  proposal 
presented  in  this  bill.  It  is  not  only 
the  control  of  the  federal  government 
over  the  greatest  river  in  the  South- 
west which  is  here  proposed;  it  is  an 
entering  wedge  for  the  removal  from 
state  control  of  large  units  in  every 
great  industry  within  our  borders. 
This  is  no  mere  incident.  The  me  d 
this  proposal  and  the  relation  between 
the  govemment-in-business  feature  and 
the  legitimate  government  function  is 
such  that  it  must  challenge  the  atten- 
tion of  every  citizen  who  will  for  a 
moment  give  serious  consideration  to 
this  aspect  of  it. 

The  right  to  tax  and  to  regulate  in 
the  interests  of  our  citicens  those 
enterprises  aflfected  with  a  large  public 
interest  which  are  located  within  our 
borders  is  of  the  essence  of  state  sov- 
ereignty. It  is  fundamental  to  the 
welfare  of  our  citizens  that  the  bodies 
which  regulate  their  activities  be 
located  within  the  state's  borders 
where  complaints  can  be  registered  and 
heard  without  delay,  where  the  condi- 
tions peculiar  to  the  locaUty  will  be 
understood  and  where  the  regulating 
bodies  are  responsive  to  these  condi- 
tions. Once  the  principle  of  control, 
ownership  or  regulation  of  local  state 
industries  by  a  federal  bureaucracy  is 
established  by  a  measure  sudi  as  the 
one  under  discussion,  then  we  have 
saddled  upon  pur  people  a  new  policy 
in  government  which  will  destroy  the 
very  foundation  of  the  one  we  nov 
enjoy.  A  new  era  m  the  struggle  to 
maintain  the  sovereignty  and  rifi^t&of 
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our  states  is  aiqMurently  upon  us»  and» 
unless  we  are  alert,  organized  minorities 
with  their  eyes  upon  the  fat  purse  of 
Uncle  Sam,  and  their  ears  deaf  to 
warnings,  will  barter  away  our  birth- 
right. 

The  Phopobed  Legislation  Is 
Unsound 

This  legislation  is  unsound  in  the 
legal  justification  for  action  by  Con- 
gress and  in  the  engineering  and  eco- 
nomic aspects. 

The  federal  government  has  no 
right  of  authority  over  the  Colorado 
River  either  as  to  the  stream  itself  or 
the  bed  thereof,  unless  that  authority 
can  be  found  in  the  commerce  clause 
of  the  United  States  Constitution. 
The  federal  government  under  the 
commerce  clause  has  the  right  and 
power  to  make  improvements  upon  a 
navigable  river,  and  this  authority  can 
be  exercised  without  regard  to  the 
consent  of  the  states  within  the  borders 
of  which  the  river  is  located.  The 
Colorado  River  b  not  now  navigable 
in  fact.  In  early  pioneer  days  it  was 
used  for  pioneer  navigation.  As  has 
been  pointed  out  by  the  government 
officials  and  engineers,  this  navigation 
has  now  been  abandoned.  Further- 
more, there  is  no  demand  for  its 
reinstatement.  This  legislation  does 
not  even  purport  to  be  for  the  purpose 
of  improving  navigation.  On  tiie  con- 
trary, the  construction  of  the  dam  and 
the  diversion  of  water  as  proposed  in 
the  bill  would  militate  against  naviga- 
tion. The  manifest  and  avowed  pur- 
poses of  the  legislation  are  the  develop- 
ment of  power  and  the  control  of  the 
river  in  the  interests  of  irrigation  and 
the  prevention  of  floods.  Assuming 
that  an  attempt  were  made  to  justify 
the  erection  of  this  dam  and  power 
plant  under  the  commerce  clause,  it 
would  be  a  dear  case  of  an  attempt  on 
the  part  of  Congress,  under  the  pretext 


of  executing  one  power,  to  accomplish 
an  object  not  entrusted  to  the  federal 
government .  In  the  case  of  McCvMoch 
vs.  Maryland,  4  Wheat.  816,  423,  it 
was  pointed  out  by  Justice  Marshall 
that  any  such  attempt  would  be  held 
unconstitutional.  He  said  in  that 
connection: 

Should  Congress,  in  the  exercise  of  its 
power,  adopt  measures  which  are  pro- 
hibited; or  should  Congress,  under  the 
pretext  of  executing  its  powers,  pass  laws 
for  the  accomplishments  of  objects  not 
entrusted  to  the  Government,  it  would 
become  the  painful  duty  of  this  tribunal, 
should  a  case  requiring  such  a  decision  come 
before  it,  to  say  that  such  an  act  was  not  the 
law  of  the  land. 

The  contention  that  Congress  has 
the  right  to  authorize  this  project  on 
the  theory  that  it  has  a  duty  to  legislate 
for  the  reclamation  of  arid  lands,  or 
for  the  benefit  of  lands  owned  by 
the  United  States  below  the  proposed 
structure,  is  not  tenable.  The  Supreme 
Court  has  already  definitely  pro- 
nounced against  any  such  authority. 
In  the  case  of  Kansas  vs.  Colorado,  206 
U.  S.  46,  51  L.  Ed.  956,  the  Bureau  of 
Beclamation  made  this  contention,  as 
stated  by  Justice  Brewer  in  the  follow- 
ing language: 

It  rests  its  petition  of  intervention  upon 
its  alleged  duty  of  legislatiag  for  the  rec- 
lamation of  arid  lands;  alleges  that  in  or 
near  the  Arkansas  River,  as  it  runs  through 
Kansas  and  Colorado,  are  large  tracts  of 
those  lands;  that  the  national  government 
is  itself  the  owner  of  many  thousands  of 
acres;  that  it  has  the  right  to  make  such 
legislative  provision  as,  in  its  judgment, 
is  needful  for  the  reclamation  of  all  these 
arid  lands,  and,  for  that  purpose,  to  ap- 
propriate the  accessible  waters. 

After  pointing  out  that  the  Govern- 
ment of  the  United  States  was  a  gov- 
ernment of  enumerated  powers,  and 
that  only  the  powers  actually  granted 
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in  the  Constitution  could  be  exerdsed 
by  Congress,  the  contention  so  made 
was  denied.  There  was  also  considered 
in  that  case  another  argument,  which 
is  sometimes  made  in  behalf  of  this  bill : 
that  since  there  is  no  other  adequate 
power  to  carry  out  this  improvement 
that  the  United  States  should  under- 
take it.  In  connection  with  that  point 
the  Supreme  Court  said: 

But,  as  our  national  territory  has  been 
enlarged,  we  have  within  our  borders 
extensive  tracts  of  arid  lands  which  ought 
to  be  reclaimed,  and  it  may  well  be  that  no 
power  is  adequate  for  their  reclamation 
other  than  that  of  the  national  government. 
But,  if  no  such  power  has  been  granted, 
none  can  be  exercised. 

And  finally  in  that  case  the  court 
said: 

But  it  is  useless  to  pursue  the  inquiry 
further  in  this  direction.  It  is  enough  for 
the  purposes  of  this  case  that  each  state 
has  fuU  jurisdiction  over  the  lands  within 


its  borders,  including  the  beds  of  streams 
and  other  waters. 

A  long  list  of  cases  theretofore  de- 
cided by  the  Supreme  Court  is  cited  in 
support  of  the  last  statement. 

In  the  light  of  this  and  other  deci- 
sions of  the  United  States  Supreme 
Court  the  only  sound  conclusion  which 
can  be  reached  is  that  there  is  no  l^al 
basis  for  the  proposed  action  by 
Congress.  If  the  states  within  whose 
borders  this  river  flows  do  not  consent 
to  its  control  by  Congress,  and  do 
not  consent  to  the  construction  of  this 
structure  which  would  give  that  con- 
trol, then  Congress  has  no  authority 
whatever  to  authorize  the  Secretary  of 
the  Interior,  or  any  other  agent  of  the 
federal  government,  to  undertake  its 
construction.  If,  therefore.  Congress 
should  pass  this  bill,  it  would  be  doing 
a  futile  thing,  and  would  be  merely 
contributing  to  delay  in  the  develop- 
ment of  the  river  which  it  purports  to 
be  imdertaking. 


The  Company  Point  of  View  Regarding  Boulder  Dam 

By  C.  Wbllinqton  Koiner 

District  Manager,  Southern  California  Edison  Company 


THERE  has  been  considerable  dis- 
cussion concerning  the  company 
point  of  view,  that  is,  the  attitude 
taken  by  the  electric  utility  companies, 
particularly  in  Southern  California,  re- 
garding the  building  of  the  Boulder 
Dam  on  the  Colorado  River. 

The  company  point  of  view  regard- 
ing the  Colorado  River  development, 
or  the  building  of  the  Boulder  Dam,  is 
briefly  and  tersely  set  forth  in  the  fol- 
lowing statement  of  Mr.  John  B.  Mil- 
ler, President  of  the  Southern  Califor- 
nia Edison  Company,  in  his  financial 
statement  of  October  SI,  1926,  to  the 
105,000  stockholders  of  the  company  at 
that  time.  It  sets  forth  the  position  of 
the  company  direct  to  its  stockholders, 
and  therefore  cannot  be  construed  as 
propaganda  or  intended  for  anything 
but  the  presentation  of  the  facts  of  the 
company's  position  to  the  stockholders 
of  the  company,  and  therefore  any 
amount  of  elaboration  by  additional 
words,  or  reference  to  the  project 
could  not  set  forth  the  point  of  view  of 
the  company  more  plainly,  or  directly, 
than  that  of  Mr.  Miller,  whose  state- 
ment is  quoted  herewith,  verbatim. 

Mr.  Miller's  Statement 

"We  would  like  to  see  it  cease  to 
be  made  a  football  to  be  kicked  arotmd 
in  ftie  working  out  of  petty  political 
plans.  The  political  plans  are  too  in- 
finitesimally  unimportant — ^the  qual- 
ity of  the  electric  service  too  vital. 
Why  jeoparcUze  the  one  with  the 
other?" 

These  words,  from  the  Wichita 
Democra  t,  refer  to  a  situation  in  Kan- 
sas, but  they  are  equally  significant 
when  applied  to  the  Colorado  River. 


The  Boulder  Dam  proposal  for  the 
use  of  government  f tmds  has  reached 
such  a  stage  as  to  make  it  seem  possi- 
ble that  Congress  may  make  the  nec- 
essary appropriation  to  put  the  pro- 
gram through,  as  no  ottier  program 
carries  such  a  great  weight  of  political 
support. 

As  far  back  as  1921 1  said,  "U  it  is 
possible  for  the  Secretary  of  the  In- 
terior to  secure  from  Congress  an  ap- 
propriation sufficient  to  erect  a  dam 
on  the  Colorado  River,  whidi  will 
equate  the  stream,  remove  the  men- 
ace from  flood  and  establish  the  nec- 
essary water  for  irrigation,  I  believe  it 
would  greatly  facilitate  the  whole 
development." 

I  reaffirm  this  statement.  Whether 
the  government  proceeds  under  tihe 
Boulder  plan,  or  tmder  a  better  plan,  I 
have  always  advocated  that  the  power 
be  made  available,  by  a  general  co- 
operative plan,  to  all  distributing 
agencies  in  the  Southwest  both  cor- 
porate and  municipal,  in  proportion  to 
their  present  and  prospective  power 
demands. 

However,  the  Swing- Johnson  Bill 
in  its  present  form  includes  the 
unnecessary  feature  of  government 
financing  and  construction  of  power- 
houses as  well  as  a  dam,  thus  inject- 
ing the  government  into  the  power 
business. 

Neither  the  government  nor  its 
tenants  would  be  subject  to  regulation 
by  the  Federal  Power  Commission. 
The  Congress  of  the  United  States,  in 
the 'year  1920,  after  more  than  ten 
years  of  deliberation,  created  this 
Commission  and  adopted  a  statute 
controlling  the  development  of  water 
power  upon  public  lands.  This  was, 
in  fact,  a  declaration  by  Congress  of 
the  national  policy  regarding  develop- 
ment of  water  power  in  the  cotmtry. 
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The  principal  objection  to  the  pend- 
ing bill  has  centered  around  this  fea- 
ture and  it  is  believed,  therefore,  that 
the  bill  will  be  amended — as  has  been 
recommended  by  Secretary  Herbert 
Hoover — to  remove  this  objection. 
Such  an  amendment  would  not  inter- 
fere with  any  of  the  benefits  sought 
nor  with  the  repayment  of  the  cost  of 
the  dam  to  the  government  The  bfll 
in  its  amended  form  would  provide 
that  the  government  construct  the 


dam  and  that  power  development  be 
made  tmder  the  provisions  of  tiie  na- 
tional law  and  be  subject  to  regulatiiHi 
by  the  Federal  Power  CommissioiL 
Any  agency — ^municipal  or  corporate- 
desiring  to  develop  power  at  the  dam 
would  have  the  opportunity  to  mlf 
to  the  Federal  Power  Commissiimfor 
a  license  so  to  do. 

**  Steam  shovels  and  not  politics 
will  build  Boulder  Dam,"  says  Hr. 
Hoover. 


Federal  Water  Rights  in  the  Colorado  River 

By  Ottabcab  ELkMEUB 

Fonner  Chief  CouhmL  United  States  Reclamation  Service 


IT  is  a  common  saying  of  the  arid 
West  that  no  irrigator  is  so  honest 
that  he  wiU  not  steal  water  in  an 
emergency.  like  most  epigrams,  this 
saying  is  not  strictly  true,  but  it 
emphasizes  in  a  colorful  way  the  high 
value  placed  upon  that  compound  of 
hydrogen  and  oxygen,  known  to  chem- 
istry as  HiO,  in  the  great  desert  regions 
d  Unde  Sam's  far-flung  sunset  domain. 
It  also  explains  in  a  measure  the  many 
bitter  quarrels,  both  between  individ- 
uals and  between  sovereign  states, 
carried  on  for  years  over  claims  to  the 
use  of  the  insufficient  discharge  of 
Western  streams. 

Notable  among  such  conflicts  be- 
tween the  states  were  the  long  fight 
by  Kansas  and  Colorado  relative  to 
the  waters  of  the  Arkansas  (Kansas  v. 
Colorado,  206  U.  S.  46),  and  the  equally 
earnest  contest  between  Wyoming  and 
the  Centennial  State  concerning  the 
Laramie  {Wyoming  v.  Colorado,  259 
U.  S.  419;  260  U.  S.  1).  Each  of  these 
battles  was  waged  in  the  United  States 
Supreme  Court  and  was  carried  no 
further  only  for  want  of  a  higher  ap- 
pellate tribunal.  In  neither  instance 
was  either  contender  satisfied  with  the 
result. 

By  the  Colorado  River  Compact, 
drafted  in  1922  under  the  able  guidance 
cf  Hon.  Herbert  Hoover,  it  was  planned 
to  eliminate  some  of  the  water  con- 
troversy on  the  American  Nile,  through 
an  agreement  between  seven  states 
and  the  Federal  Government,  allocat- 
ing rights  to  the  use  of  the  flow  of 
that  turbulent  stream.  However,  af- 
ter more  than  five  years  of  heated 


discussion  the  proposed  compact  re- 
mains unratified. 

The  Wab  of  Western  Water 

This  continuous  War  of  Western 
Water  is  waged  not  only  on  the  irriga- 
tion ditch,  before  the  court,  around  the 
conference  table,  and  through  the 
channels  of  publicity,  but  also  in 
the  legislative  hall.  One  of  its  major 
engagements  is  now  being  fought  out 
in  Congress  over  the  proposal  that  the 
United  States  construct  at  Boulder 
Canyon  on  the  Colorado,  a  great 
reservoir,  for  the  fourfold  purpose  of 
controlling  floods,  irrigating  lands, 
providing  municipal  water,  and  devel- 
oping a  huge  block  of  electrical  energy. 

The  enactment  of  the  Swing-Johnson 
bill  authorizing  the  building  of  the 
Boulder  Canyon  project  probably 
would  be  followed  by  litigation. 
United  States  Senator  Carl  Hayden, 
speaking  for  the  state  of  Arizona,  has 
given  notice  that  if  the  bill  is  passed 
Arizona  wiU  be  compelled  in  self- 
defense  to  file  a  suit  in  the  Supreme 
Court  to  restrain  construction  until 
the  rights  of  that  state  in  and  to  the 
Colorado  River  are  determined.  (Con- 
grsssional  Digest,  February,  1927,  p. 
50.) 

The  silt-laden  waters  of  this  great 
stream  are  clearly  not  of  the  healing 
variety,  and  prospects  for  peace  along 
its  1700  winding  miles  appear  to  be 
somewhat  remote. 

Any  discussion  of  water  rights  on 
the  Colorado  River  prepared  for  the 
consideration  of  the  general  reader, 
should  be  prefaced  by  a  brief  explana- 
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tion  of  the  doctrine  of  prior  appropria- 
tion which  obtains  under  local  law 
in  all  of  the  seven  States  touched  by 
the  basin  of  that  river.  These  seven 
states  are  Wyoming,  Colorado,  Utah, 
Nevada,  New-  Mexico,  Arizona  and 
California. 

The  riparian  water  law  of  the  humid 
East  has  been  abrogated  in  each  of 
these  states,  except  California,  where 
both  riparian  and  appropriation  rights 
are  recognized.  Under  the  doctrine 
of  prior  appropriation,  he  who  first 
applies  water  to  beneficial  use  either 
upon  riparian  or  nonriparian  land, 
acquires  a  vested  property  right  to 
sudi  use  superior  to  the  claims  of  all 
subsequent  users.  Such  rights  are 
recognized  in  the  order  of  initiation 
until  all  of  the  water  of  the  stream,  if 
unnavigable,  is  utilized,  and  may  be 
enforced  without  reference  to  State 
lines.     (Wyoming  v.  Colorado,  supra.) 

The  Position  of  the  Federal 
Government 

What  may  be  called  the  official 
position  of  the  Federal  Government 
relative  to  the  ownership  of  unap- 
propriated water  flowing  in  the  un- 
navigable streams  of  the  arid  west, 
including  the  Colorado  River,  is  stated 
on  page  39  of  the  Annual  Report  of 
the  Attorney  General,  dated  December 
7,  1914,  as  follows: 

The  department  takes  the  position  that 
in  the  arid  and  semiarid  regions,  where  the 
legality  of  diverting  and  appropriating 
water  for  beneficial  uses  on  nonriparian 
lands  is  generally  established,  the  original 
right  of  the  Government  to  appropriate 
surplus  water  for  its  own  uses,  particularly 
for  the  reclamation  of  its  enormous  holdings 
of  arid  lands,  has  not  been  surrendered  by 
any  act  of  Congress  or  divested  by  the 
mere  creation  of  states  into  which  those 
regions  have  now  become  incorporated. 

This  claim  of  the  United  States 
was  briefed  and  argued  in  the  case  of 


Wyoming  v.  Colorado,  supra,  first  by 
Solicitor  General  John  W.  Davis,  and 
later  by  Solicitor  General  James  M. 
Beck,  but  the  point  was  not  passed 
upon  in  that  case. 

With  imimportant  exceptions,  the 
territory  lying  in  the  Colorado  River 
basin  was  acquired  by  the  United 
States  from  Mexico  under  the  treaty 
of  Guadalupe  Hidalgo  of  February 
£,  1848,  9  Stot.  928.  By  that  conven- 
tion the  United  States  became  the 
exclusive  and  absolute  owner,  both  as 
a  sovereign  and  as  a  proprietor,  of 
all  of  said  watershed,  the  right  as  a 
proprietor  being  subject  only  to  vested 
individual  rights  and  such  Indian 
rights  as  might  be  recognized.  This 
ownership  necessarily  included  both 
the  land  and  the  water. 

Article  IV,  Section  3,  of  the  Con- 
stitution provides  that — 

The  Congress  shall  have  power  to  dispose 
of  and  make  all  needful  rules  and  regula- 
tions respecting  the  territory  or  other  prGp- 
erty  belonging  to  the  United  States. 

This  power  to  dispose  of  the  public 
domain  is  defined  by  the  Supreme 
Court  in  Gibson  v.  Chateau,  13  Wall. 
9£,  99,  as  follows: 

With  respect  to  the  public  domain,  the 
Constitution  vests  in  Congress  the  power 
of  disposition  and  of  making  all  needful 
rules  and  regulations.  That  pow»  is 
subject  to  no  limitations.  Congress  has 
the  absolute  right  to  prescribe  the  times, 
the  conditions  and  the  mode  of  transfernng 
this  property  or  any  part  of  it  and  to 
designate  the  persons  to  whom  the  transfer 
shall  be  made.  No  state  legislation  can 
interfere  with  this  right  or  embarrass  its 
exercise. 

The  public  waters  were  a  part  of 
the  public  domain,  were  property  of 
the  United  States  within  tJie  meaning 
of  the  Constitution,  and  could  be  dis- 
posed of  apart  from  the  land.  There 
are  many  decisions  to  that  effect. 
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In  Cruse  v.  McCatdey,  96  Fed.  369, 
878,  the  court  states  that — 

As  the  United  States  owns  the  waters 
which  are  incidental  to  its  lands,  it  can 
dispose  of  them  separate  from  its  lands  if 
it  chooses. 

The  Supreme  Court  of  Oregon,  in 
Hough  V.  Porter,  51  Ore.  318,  says: 

The  water  flowing  over  the  public  domain 
is  a  part  thereof,  and  the  general  govern- 
ment may  grant  or  otherwise  dispose  of 
its  riparian  interests  separate  from  the 
rest  of  the  estate. 

The  following  language  is  used  in 
Howeli  V.  Johnson,  89  Fed.  556,  558: 

Being  the  owner  of  these  lands  it  (the 
United  States)  has  the  power  to  sell  or 
dispose  of  any  interests  therein,  or  any 
part  thereof.  The  water  in  an  innavigable 
stream  flowing  over  the  public  domain  is 
a  part  thereof,  and  the  National  Govern- 
ment can  seU  or  grant  the  same,  or  the  use 
thereof,  separate  from  the  rest  of  the  estate 
under  such  conditions  as  may  seem  to  it 
proper. 

It  thus  appears  that  the  United 
States  at  one  time  had  an  ownership 
in  the  public  waters  of  the  Colorado 
River  Basin,  and  that  these  waters 
were  susceptible  of  disposition  in- 
dependently of  the  land  in  the  same 
area.  The  question  then  arises:  Has 
the  Government  transferred  its  rights 
in  tbese  waters? 

The  Grant  of  Federal  Waters 

A  search  of  the  Acts  of  Congress 
will  disclose  but  a  single  grant,  which 
is  contained  in  the  Act  of  July  26, 
1866,  14  Stat.  251,  as  supplemented  by 
the  Act  of  July  9,  1870,  16  Stat.  217. 
This  grant  was  carried  into  the  Revised 
Statutes  as  Sections  23S9  and  2840, 
and  later  into  Title  43,  Section  661,  of 
the  United  States  Code,  reading  as 
follows: 

Section  661.  Appropriation  of  toaiers 
on  public  lands;  right  of  way  for  canals  and 


ditches, — ^Whenever,  by  priority  of  posses- 
sion, rights  to  the  use  of  water  for  mining, 
agriculture,  manufactiuring,  or  other  pur- 
poses, have  vested  and  accrued,  and  the 
same  are  recognized  and  acknowledged  by 
the  local  customs,  laws,  and  the  decisions 
of  courts,  the  possessors  and  owners  of 
such  vested  rights  shall  be  maintained  and 
protected  in  the  same;  and  the  right  of  way 
for  the  construction  of  ditches  and  canals 
for  the  purposes  herein  specified  is  acknowl- 
edged and  confirmed;  but  whenever  any 
person,  in  the  construction  of  any  ditch 
or  canal,  injures  or  damages  the  possession 
of  any  settler  on  the  public  domain,  the 
party  committing  such  injury  or  damage 
shall  be  liable  to  the  party  injured  for  such 
injury  or  damage. 

All  patents  granted,  or  preemption  or 
homesteads  allowed,  shall  be  subject  to 
any  vested  and  accrued  water  ri^ts,  or 
rights  to  ditches  and  reservoirs  used  in 
connection  with  such  water  rights,  as  may 
have  been  acquired  under  or  recognized 
by  this  section.  (R.  S.  Sections  2389, 
2340.) 

This  grant  was  made  primarily  for 
the  piupose  of  protecting  the  invest- 
ments made  by  early  settlers  in  Cali- 
fornia, who,  without  authority,  had 
appropriated  and  used  land  and  water 
belonging  to  the  United  States,  under 
local  customs,  laws,  rules,  and  regula- 
tions. It  has  been  held  to  be  prospec- 
tive in  operation.  (Union  M,  &  M, 
Co.  y,  Ferris,  2  Sawy.  176,  24  Fed. 
Cas.  No.  14,371.)  The  eflFect  of  this 
legislation  clearly  is  that  of  a  direct 
grant  by  the  United  States  to  the  user 
of  water  where  the  latter  is  complying 
with  the  local  laws,  customs  and 
statutes  of  the  state  within  which  the 
claim  is  made.  The  grant  is  limited 
to  users  of  water;  it  does  not  run  to  a 
State  or  any  other  political  body. 

This  grant  has  been  somewhat  am- 
plified in  the  public  land  laws  relating 
to  the  acquisition  of  water  rights  by 
individual  appropriators,  notably  in 
the  Desert  Land  Act  of  Mardi  3, 
1877, 19  Stat.  377,  and  in  the  National 
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Irrigation  Act  of  June  17,  IWXt,  82 
Stat.  888.  But  again,  all  of  this  legis- 
lation relates  alone  to  rights  acquired 
by  the  application  of  water  to  beneficial 
use.  There  has  been  no  blanket 
transfer  out  of  the  Federal  Government. 

The  Desert  Land  Act 

It  has  been  argued  that  the  Desert 
Land  Act,  just  referred  to,  made  a 
"dedication"  of  Federal  water  to  the 
states.  The  pertinent  provision  reads 
as  follows: 

Hiat  the  right  to  the  use  of  water  by  the 
person  so  conducting  the  same,  on  or  to 
any  tract  of  desert  land  of  six  hundred  and 
forty  acres  shall  depend  upon  bona  fide 
prior  appropriation;  and  such  right  shall 
not  exc^d  the  amount  of  water  actually 
appropriated  and  necessarily  used  for  the 
purpose  of  irrigation  and  reclamation;  and 
all  surplus  water  over  and  above  such  actual 
appropriation  and  use,  together  with  the 
water  of  all  lakes,  rivers,  and  other  sources 
of  water  supply  upon  the  public  lands  and 
not  navigable,  shall  remain  and  be  held 
free  for  the  appropriation  and  use  of  the 
public  for  irrigation,  mining,  and  manufac- 
turing purposes  subject  to  existing  rights. 

A  brief  examination  of  the  quoted 
provision  wiU  show  that  it  contains 
no  grant  to  the  states.  They  are 
not  mentioned  as  would  be  the  case  if 
they  were  grantees.  The  act  deals 
with  individual  appropriators  as  did 
the  acts  of  1866  and  1870.  Congress 
lays  down  certain  requirements  of  a 
water  right,  and  speaks  as  would  an 
owner  regulating  his  own  property. 

A  general  transfer  of  Government 
property  cannot  be  implied.  A  stat- 
ute cannot  be  construed  to  affect  any 
right  of  the  United  States  in  the  ab- 
sence of  express  language  so  provid- 
ing. (U.  8.  V.  Oregon  Co.,  186  Fed. 
861,  898;  Oregon  R.  R,  v.  Oregon  Ry., 
130  U.  S.  1,  «6;  Coosan  v  State,  144 
U.  S.  550.) 

Also,  it  has  been  urged  that  Federal 


grants  of  land  have  included  a  transfer 
of  Federal  water.  The  answer  to  this 
daim  b  that  under  the  law  of  prior 
appropriation  a  grant  ci  land  from  the 
Federal  Government  does  not  carry 
riparian  rights.  {Coffin  v.  Left  Hand 
Ditch  Co.,  6  Colo.  448;  Clark  v. 
Ashley,  84  Colo.  285.) 

Again,  it  is  argued  that  the  admisson 
of  a  state  into  the  Union,  under  a 
constitution  declaring  water  to  be  the 
property  of  the  public  subject  to 
appropriation  through  state  laws,  oon* 
stitutes  a  grant  to  the  state  of  Federal 
water. 

As  has  been  shown.  Congress  alone 
has  the  power  to  dispose  of  public 
land  and  water,  and  a  state  constitu- 
tion, even  when  supervised  and  ratified 
by  Congress,  is  not  an  act  of  Congress. 
(Coyle  V.  Smiik,  221  U.  S.  559,  568; 
Ex  parU  Webb,  225  U.  S.  663,  690.) 

Tlie  Federal  Constitution  is  a  grant 
of  powers,  but  state  constitutions  are 
limitations  on  power,  not  grants. 
The  Supreme  Court  of  Colorado,  in 
Packer  v.  People,  8  Colo.  364,  quotes 
with  approval  from  Cooley  on  Con- 
eHtntional  Limitations,  as  to  the  nature 
of  a  state  constitution,  as  follows: 

It  is  not  the  beginning  of  a  communis 
nor  the  origin  of  private  rights.  It  is  not 
the  fountain  of  law  nor  the  incipient  state 
of  Grovemment.  .  •  •  It  grants  no  rights 
to  the  people;  but  it  is  the  creature  of  tbar 
power,  the  instrument  of  thdr  convenieDoe. 

The  National  Ibbigation  Act 

It  is  further  contended  that  Section 
8  of  the  National  Irrigation  Act  is 
a  surrender  of  Federal  water  ri^ts 
to  the  states.  This  section  reads  as 
follows: 

That  nothing  in  this  act  shall  be  con- 
strued as  affecting  or  intended  to  affect 
or  to  affect  or  to  in  any  way  interfere  witb 
the  laws  of  any  state  or  territoiy  lelatinf 
to  the  control,  appropriation,  use,  or  di»- 
tribution  of  water  used  in  irrigatioD,  or 
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any  vested  right  acquired  thereundert  and 
the  Secretary  of  the  Interior,  in  carrying 
out  the  provisions  of  this  act,  shall  proceed 
in  conformity  with  such  laws,  and  nothing 
herein  shall  in  any  way  affect  any  right  of 
any  state  or  of  the  Federal  Government  or 
of  any  landowner,  appropriator,  or  user 
of  water  in,  to,  or  from  any  interstate 
stream  or  the  waters  thereof:  ProiMei^ 
Hiat  the  rigiht  to  the  use  of  water  acquired 
under  the  provisions  of  this  act  shall  be 
appurtenant  to  the  land  irrigated,  and 
beneficial  use  shall  be  the  basis,  the  measure, 
and  the  limit  of  the  right. 

The  first  clause  of  the  quoted  section 
is  merely  a  restatement  of  the  general 
policy  of  the  Government  as  it  appears 
in  the  acts  of  1866  and  1870. 

The  second  clause,  to  the  effect  that 
the  Secretary  of  the  Interior  in  carrying 
out  the  National  Irrigation  Act,  is  to 
proceed  in  conformity  with  state  laws, 
is  the  usual  Federal  *' conformity'' 
provision,  such  as  is  found  in  tiie 
statutes  concerning  condemnation — a 
conformity  with  the  laws  of  the  state 
in  so  far  as  those  laws  do  not  interfere 
with  the  rights  of  the  United  States. 
It  is  significant  that  there  is  no  provi- 
sion in  the  National  Irrigation  Act 
requiring  the  Government  to  "ap- 
propriate" any  water.  The  Secretary 
of  the  Interior  is  authorized  by  Sections 
4  and  5  to  sell  the  Government's 
water  and  by  Section  7  to  buy  or 
condemn  water  rights,  but  nowhere 
in  the  act  is  it  suggested  that  it  is 
necessary  for  the  United  States  to 
make  an  *' appropriation." 

The  quoted  section  also  provides 
that  ''nothing  herein  (in  Section  8) 
ahaU  in  any  way  affect  any  right  .  .  • 
of  the  Federal  Government  ...  in, 
to,  or  from  any  interstate  stream  or 
the  waters  thereof."  The  Colorado 
River  is  an  interstate  stream  and  there- 
fore no  right  of  the  Federal  Govern- 
ment therein  held  at  the  time  of  the 
passage  of  the  National  Irrigation  Act  in 
1002  was  affected  by  the  section  quoted. 


This  section  further  requires  that 
the  water  rights  acquired  by  individuals 
thereunder  shall  be  appurtenant  to 
the  lands  irrigated.  This  is  a  declara- 
tion of  Government  ownership  and 
control  <A  its  waters,  as  this  provision 
is  contrary  to  the  water  law  of  several 
Western  states,  providing  that  water 
rights  are  not  appurtenant  to  the  land 
irrigated. 

The  point  under  consideration  is 
admirably  summed  up  by  Mr.  Kinney, 
one  of  the  leading  authorities  on 
Western  water  law,  as  follows: 

Our  conclusions  upoo  this  subject  are, 
that  the  United  States,  as  the  original  owner 
of  all  of  the  land  on  the  public  domain, 
was  also  the  owner  of  all  the  waters  of  the 
natural  streams  and  other  bodies  flowing 
thereon.  By  various  Acts  of  Congress 
the  United  States  has  disposed  of  some  of 
these  waters  under  the  Arid  Region 
Doctrine  of  appropriation;  and  that  the 
United  States  is  still  the  owner  of  these 
waters,  which  have  not  been  disposed  of, 
regardless  of  the  action  of  the  state  or 
territory  wherein  they  are  located.  The 
right  to  the  use  of  other  of  its  waters  has 
also  vested  in  the  individuals  who  have 
from  time  to  time  acquired  tracts  of  lands 
from  the  Grovemment  bordering  upon  the 
streams,  as  a  riparian  right,  in  those  states 
where  those  rights  are  permitted.  It  was 
left  to  the  various  states,  as  a  matter  of 
sovereignty  or  jurisdiction  to  prescribe 
how  the  title  to  the  use  of  the  waters  might: 
be  acquired  by  individuab,  in  accordance 
with  its  local  customs,  laws,  and  decisions 
of  the  courts.  When  the  local  customs, 
laws,  and  decisions  of  the  courts  had  been 
fully  comphed  with  by  an  individual  seeking 
to  acquire  a  water  right  the  title  to  the 
same  vested  in  the  individual  direct  from 
the  United  States,  and  not  from  any  state. 
2  Kinneyt  Irrigation.    (2d.  ed.)  Sec.  640. 

From  the  foregoing  it  seems  quite 
clear  that  the  United  States  b  still 
the  owner  of  the  unappropriated 
waters  of  the  Colorado  River,  and 
may  utilisse  them  for  public  purposes 
without  the  consent  or  approval  of 
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any  of  the  seven  states  touched  by 
the  watershed  of  that  stream. 

Special  Authority  for  Construc- 
tion OF  Boulder  Dam 

As  to  the  proposed  Boulder  Canyon 
development,  there  is  a  special  reason 
why  the  state  of  Arizona,  which  is  one 
of  the  principal  objectors  thereto,  is 
not  in  a  legal  position  to  interfere  with 
the  same.  That  state  entered  the 
Union  under  an  enabling  act  which 
expressly  retained  in  the  Federal 
Government  the  right  to  carry  on 
operations  of  this  character.  The 
pertinent  provisions  of  the  law  (Act 
of  June  20,  1910,  36  Stet.  557,  570, 
574,  575)  are  as  follows: 

That  there  be  and  are  reserved  to  the 
United  States,  with  full  acquiescence  of 
the  state  (Arizona)  all  rights  and  powers 
for  the  carrying  out  of  the  provisions  by 
the  United  States  of  the  act  of  Congress 
entitled  "An  Act  appropriating  the  receipts 
from  the  sale  and  disposal  of  public  lands 
in  certain  states  and  territories  to  the  con- 
struction of  irrigation  works  for  the 
reclamation  of  arid  lands,'*  approved 
June  seventeenth,  nineteen  hundred  and 
two,  and  acts  amendatory  thereof  or 
supplementary  thereto,  to  the  same  extent 
as  if  said  State  had  remained  a  Territory. 


...  no  lands  (in  Arizona)  which  are  or 
shall  be  susceptible  of  irrigation  under  any 
projects  now  or  hereafter  completed  or 
adopted  by  the  United  States  under  legisla- 
tion for  the  reclamation  of  lands,  or  under 
any  other  project  for  the  reclamation  of 
lands,  shall  be  sold  at  less  than  twenty-five 
dollars  per  acre:  Provided,  That  said  state, 
at  the  request  of  the  Secretary  of  the  In- 
terior, shall  from  time  to  time  relinquish 
such  of  its  lands  to  the  United  States  as 
at  any  time  are  needed  for  irrigation  works 
in  connection  with  any  such  Government 
project;  and  other  lands  in  lieu  thereof 
are  hereby  granted  to  said  state,  to  be 
selected  from  lands  of  the  character  named 
and  in  the  manner  prescribed  in  section 
eleven  of  this  act. 


There  is  hereby  reserved  to  the  United 
States  and  exempted  from  the  operation 
of  any  and  all  grants  made  or  confirmed 
by  this  act  to  said  proposed  state  aU  land 
actually  or  prospectively  valuable  for  the 
development  of  water  powers  or  power  for 
hydroelectric  use  or  transmission  and  whidi 
shall  be  ascertained  and  designated  by  the 
Secretary  of  the  Interior  within  five  years 
after  the  proclamation  of  the  President 
declaring  the  admission  of  the  state;  and 
no  lands  so  reserved  and  excepted  shall  be 
subject  to  any  disposition  whatsoever  by 
said  state,  and  any  conveyance  or  transfer 
of  such  land  by  said  state  or  any  officer 
thereof  shall  be  absolutely  nuU  and  vend 
within  the  period  above  named;  and  in 
lieu  of  the  land  so  reserved  to  the  United 
States  and  excepted  from  the  operation 
of  any  of  said  grants  there  be,  and  is  hereby, 
granted  to  the  proposed  state  an  equal 
quantity  of  land  to  be  selected  from  land  of 
the  character  named  and  in  the  manner 
prescribed  in  section  eleven  of  this  act. 

• 

Attention  is  particularly  directed 
to  that  clause  which  reserves  to  the 
United  States  all  rights  and  powers  for 
carrying  out  the  provisions  of  the 
National  Irrigation  Act  of  June  17, 
1902,  under  which  the  Boulder  Canyon 
dam  would  be  constructed,  "to  the 
same  extent  as  if  said  state  had  re- 
mained a  territory."  Before  state- 
hood Congress  has  plenary  power  over 
a  territory  unlimited  even  by  the 
restrictions  of  the  Constitution.  The 
right  of  Congress  to  reserve  Federal 
waters  cannot  be  denied.  (Wiriien 
v.  United  States,  207  U.  S.  564.) 
Congress  may  even  annul  an  act  of  s 
territorial  legislature  or  legislate  direct 
for  the  local  government.  (BruM- 
wick  First  National  Bank  v.  Yankton 
Co.,  101  U.  S.  129;  Baca  v.  Perez, 
8  N.  M.  187,  42  Pac.  162.)  Were 
Arizona  still  a  territory  no  one  would 
question  the  right  of  the  United  States 
to  deal  with  the  public  land  and  water 
therein  as  Congress  might  direct 
It  seems  to  follow  that  because  of  \ht 
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reservations  in  the  enabling  act  no 
one  can  successfully  question  it  now. 
And  it  should  be  added  that  an  Arizona 
appropriation  of  water,  good  in  that 
state,  is  also  good  throughout  the  en- 
tire stream  system.  {Wyoming  v. 
CdoradOi  mpra.) 

A  full  recognition  of  the  rights  of 
the  Federal  Government  to  the  un- 
appropriated water  of  the  Colorado 
River,  would  lead  to  most  admirable 
results.  Because  of  the  interstate 
character  of  this  stream,  a  general 
control  outside  of  the  seven  interested 
states  is  peculiarly  desirable.  The 
United  States  has  no  interest  adverse 
to  any  state,  and  should  be  able  to 
do  justice  to  all.  Through  such  a 
control,  much  long,  expensive  and 
unsatisfactory  litigation,  such  as  that 


involved  in  the  eleven-year  quarrrel 
between  Wyoming  and  Colorado,  here- 
tofore referred  to,  could  be  avoided. 
Questions  as  to  conflicting  rights  could 
be  quickly  and  finally  settled,  with  a 
view  to  protecting  all  interests  of  the 
basin,  rather  than  those  of  a  single 
state. 

It  is  indeed  to  be  regretted  that  a 
wise  and  understanding  statesmanship 
did  not  definitely  settle  this  question 
as  to  each  state  by  dear,  explicit 
provisions  in  an  enabling  act.  That 
was  done  fairly  well  as  to  public  land; 
it  should  have  been  done  as  to  public 
water.  Then  a  truly  constructive 
result  would  have  been  achieved  and 
the  casualties  in  the  War  of  Western 
Water  would  have  been  materially 
reduced. 


The  Boulder  Canyon  Project 

By  Hon.  Hiram  W.  Johnson 

United  States  Senator,  California 


THE  Boulder  Canyon  project,  now 
before  the  Congress  of  the  United 
States  in  the  Swing-Johnson  bill»  is 
without  a  doubt  the  greatest  construc- 
tive project  pending  before  Congress  at 
this  time»  and  indeed,  the  greatest 
constructive  project  of  our  generation. 
There  is  nothing  comparable  to  it 
within  our  memories,  save  the  con- 
struction of  the  Panama  Canal.  It  is 
a  project  of  national  importance,  not 
only  because  of  its  importance  for  the 
control  of  floods,  the  reclamation  of 
land,  the  conserving  of  water  for 
domestic  use,  but  also  because  the 
great  private  power  interests  have 
elected  to  make  this  bill  the  focal  point 
in  the  struggle  to  retain  in  private 
monopoly  the  development  of  power. 
Here  wiU  be  developed  electric  energy 
in  the  amount  of  550,000  firm  horse 
power  which  the  biU  provides  shall 
be  available  for  all  the  people.  But 
the  gigantic  power  combine  is  deter- 
mined that  this  power  shall  be  for  their 
monopoly  alone  and  this  is  the  real 
issue  upon  which  the  opposition  to  the 
Swing-Johnson  bill  is  based. 

The  Swing-Johnson  bill  for  the  devel- 
opment of  the  Colorado  River  is  the 
result  of  years  of  labor  and  research  on 
the  part  of  the  best  engineering  minds 
of  the  country  to  produce  a  workable 
plan,  just  and  fair  to  all  interests  and 
sections.  It  provides,  first,  flood  con- 
trol and  river  regulation;  secondly, 
reclamation  of  a  million  or  more  acres 
now  waste;  thirdly,  domestic  water  for 
the  coastal  cities  of  the  southwest; 
fourthly,  an  ail-American  canal  to  the 
Imperial  Valley  upon  American  soil, 
solving  the  present  intolerable  inter- 


national situation;  and  lastly,  as  a 
by-product  of  the  plan,  the  generation 
of  power,  which  will  enable  the  project 
to  pay  for  itself. 

The  Swing-Johnson  Bill 

The  Swing-Johnson  bOl  provides  for 
the  building  of  a  dam  at  Boulder  or 
Black  Canyon  on  the  boundary  of 
Arizona  and  Nevada.  It  proposes 
at  that  point  to  erect  a  dam  550  feet 
in  height — ^the  highest  dam  that  now 
exists  in  the  world — ^in  order  to  store 
there  by  virtue  of  that  dam  26,000,000 
acre  feet  of  water,  creating  a  lake  that 
will  extend  back  almost  one  hundred 
miles  from  the  dam,  thus  regulating 
the  flow  of  the  river,  thus  controlling 
its  floods,  and  making  the  Colorado 
River,  the  third  largest  in  the  United 
States,  a  servant  to  mankind  and  a 
servant  to  the  territory  through  which 
it  flows. 

The  estimated  cost  of  the  project,  as 
given  by  the  Secretary  of  the  Intmor 
in  his  report  of  January  12,  1926,  ^e^ 
ommending  the  authorization  of  thb 
project,  is  $104,000,000.  This  estimate 
is  not  mere  guesswork  but  the  result  of 
long  and  painstaking  studies  by  the 
Interior  Department,  and  consultatkm 
with  some  of  the  leading  engineers  of 
the  nation  in  addition  to  those  of  the 
Reclamation  Service.  The  figures  com- 
piled have  in  turn  been  caref uQy 
checked  and  rechecked  by  the  engineers 
and  experts  of  the  Imperial  Irrigatioo 
District  and  others  interested  in  die 
project.  The  same  engine^s  ha^ 
abo  estimated  that  sale  of  power  and 
the  returns  from  water  storage  wiB 
return  a  gross  annual  revenue  of  $12,- 
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S00,000»  or  a  net  annual  surplus  of 
$6,100,000»  or  sufficient  to  repay  the 
entire  cost  of  the  project  with  interest 
in  twenty-five  years. 

The  Swing-Johnson  bill  provides 
that  no  work  shall  be  begun  on  the 
project  nor  any  action  be  taken  in 
r^ard  to  any  water  rights  until  the 
states  interested,  or  at  least  six  of 
them,  have  approved  the  Colorado 
River  compact.  The  states  having 
an  interest  in  the  Colorado  River 
development  are  Wyoming,  Colorado, 
Utah,  and  New  Mexico,  the  so-called 
Upper  Basin  States,  and  Arizona, 
Nevada  and  California,  the  Lower 
Basin  States. 

The  Colorado  River  compact  is  a 
compact  for  the  settlement  of  water 
rights  on  the  Colorado  River  by  inter- 
state agreement  and  was  signed  by 
representatives  of  the  seven  states  on 
November  24,  1922.  All  of  the  states 
except  Arizona  ratified  the  compact 
at  that  time.  Later,  in  1925,  a  six- 
state  ratification  of  the  compact  was 
suggested,  and  this  was  approved  by 
the  four  Upper  Basin  States  and 
Nevada.  California  approved  the  com- 
pact under  the  six  state  plan  with  her 
approval  to  become  effective  when 
le^Iation  was  enacted  which  would 
provide  for  a  high  storage  dam  at 
Boulder  Canyon.  Such  storage  would 
conserve  and  make  available  for  use  in 
the  states  below  the  vast  quantities 
of  flood  waters  which  now  waste  to 
the  sea.  Without  this  protection  Cali- 
fornia felt  that  her  rights  to  the  water 
required  for  her  needs  would  not  be 
safeguarded.  Although  the  Swing- 
Johnson  bill  safeguards  in  every  way 
the  rights  of  the  Upper  Basin  States 
to  their  share  of  the  water,  Utah  during 
the  last  session  of  Congress  withdrew 
her  ratification  of  the  compact.  Ari- 
sona  has  consistently  refused  to  ratify 
any  compact,  basing  her  refusal  on 
various  pretexts^  but  the  most  evident 


reason  is  the  desire  of  the  state  of 
Arizona  to  secure  a  revenue  from  any 
development  of  the  Colorado  River, 
either  in  the  form  of  taxation  of  the 
works  or  a  royalty  on  any  power 
generated.  There  is  no  quarrel  with 
Arizona  on  the  part  of  California  in 
regard  to  the  division  of  the  water 
and  many  conferences  between  the 
commissioners  of  the  two  states  have 
indicated  that  California  is  willing  to 
go  more  than  half  way  in  giving  Arizona 
a  large  share  of  the  water  of  the  river. 
During  the  last  fall  conferences  of 
representatives  of  all  of  the  states  were 
held  at  Denver  in  an  endeavor  to  teach 
an  agreement  for  the  distribution  of 
water  and  power  which  would  be 
agreeable  to  all  states  interested  in  the 
Colorado  River  development.  No  defi- 
nite agreement  was  reached  and  the 
conference  only  served  to  make  it 
more  evident  that  this  project  is  bigger 
than  an  inter-state  project.  It  is  a 
national  project  in  which  the  Federal 
Government  has  a  deep  interest  and 
it  must  be  constructed  and  its  product 
of  water  and  power  distributed  under 
federal  supervision.  The  Denver  con- 
ferences have  only  emphasized  this 
fact.  This  in  brief  is  the  Boulder  Dam 
project  and  what  the  Swing-Johnson 
bill  proposes  to  do  in  making  it  a  reality. 

The  Sebvice  of  Bottldeb  Dam 

The  problem  of  flood  control  and 
river  regulation  is  a  pressing  one  and 
one  whose  early  solution  is  necessary  if 
the  fertile  valleys  of  the  Imperial  and 
Yuma  are  to  be  preserved.  The  Im- 
perial Valley  lies  in  the  southeasterly 
portion  of  California.  On  the  south  it 
is  bounded  by  the  Mexican  line.  Its 
easterly  edge  is  about  forty  miles  west 
of  the  Colorado  River.  Centuries  ago 
the  Imperial  Valley  was  the  northerly 
end  of  the  Gulf  of  California.  The 
tremendous  quantities  of  silt  carried 
by  the  river  gradually  built  a  huge  delta 
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or  dam  across  the  gulf  completely 
cutting  off  the  northern  end.  Evapora- 
tion gradually  dried  up  this  section  and 
left,  lying  in  the  form  of  a  huge  bowl, 
what  is  now  the  Imperial  Valley. 
Around  the  rim  of  this  bowl  from  100 
to  850  feet  above  the  cultivated  and 
settled  areas  runs  the  Colorado  River. 
The  river  is  building  up  its  channel 
higher  and  higher  through  the  deposit 
of  more  than  100,000  acre  feet  of  silt 
carried  down  by  its  sediment  loaded 
waters  annually.  This  means  that 
levees  must  be  raised  higher  and 
higher  with  greater  costs  and  with 
increasing  danger  of  failure.  A  break 
will  mean  the  loss  of  all  that  has  been 
built  up  in  thirty  years  by  the  men 
and  women  who  have  reclaimed  this 
region  from  the  desert.  Experts  are 
agreed  that,  unless  the  floods  are  con- 
trolled and  the  silt  eliminated,  it  is 
only  a  matter  of  a  few  years  until 
levees  will  no  longer  hold  the  Colorado 
in  its  present  channel;  when  the  in- 
evitable break  will  come  and  the 
waters  turned  into  the  Imperial  Valley. 
Since  the  Valley  has  no  outlet  this 
means  permanent  inundation  and  de- 
struction for  all  time  of  the  millions 
of  dollars  in  property  as  well  as  prob- 
able loss  of  human  life.  The  Boulder 
Dam  will  forever  end  the  flood  menace 
of  the  lower  river.  The  huge  reservoir 
will  catch  and  hold  the  flood  waters 
until  they  can  be  released  gradually  at 
a  rate  the  river  channel  can  accom- 
modate with  safety.  Silt  now  de- 
posited in  the  lower  reaches  of  the 
river,  aggravating  and  to  a  large 
extent  causing  the  flood  danger,  will 
be  intercepted  and  held  at  the  reservoir. 
With  the  danger  of  flood  removed 
and  a  regulated  flow  of  the  stream 
assured,  but  one  more  thing  would  be 
needed  to  assure  the  Imperial  Valley 
of  an  adequate  supply  of  irrigation 
water  and  continued  development. 
That  need  is  the  all-American  canal. 


provided  by  the  Swing-Johnson  bill. 
The  present  main  canal  which  supplies 
the  irrigation  and  domestic  water  for 
the  Imperial  Valley  runs  for  sixty  miles 
through  Mexican  territory.  This  canal 
is  under  the  control  of  a  Mexican 
corporation,  subsidiary  to  the  Im- 
perial District,  and  subject  to  a 
contract  with  the  Mexican  government 
that  gives  to  the  landowners  on  the 
Mexican  side  of  the  boundary,  one-half 
of  the  water  flowing  in  the  canal.  As 
irrigation  uses  have  increased  in  Meidco 
the  water  available  for  irrigation  in 
the  Valley  during  the  period  of  the  low 
flow  of  the  river  has  grown  less  and 
less,  as  the  Valley  gets  what  water  is 
left  after  the  Mexican  users  have 
supplied  their  needs. 

The  building  of  the  aU-American 
canal  as  provided  by  the  Swing- 
Johnson  bill  will  put  an  end  to  the 
intolerable  situation  which  now  exists 
with  the  Imperial  Valley  water  supfJy 
under  Mexican  control.  The  serious- 
ness of  the  situation  may  be  realized 
by  the  fact  that,  if  the  supply  of 
water  delivered  by  this  canal  were 
interfered  with  for  only  a  period  d  a 
few  days.  Imperial  Valley  would  not 
only  be  faced  with  financial  ruin  from 
the  destruction  of  all  crops  but  the 
people  themselves  would  have  to  move 
from  the  Valley  as  no  other  source  of 
water  is  available  even  for  drinking 
purposes.  If  there  were  any  difficulty 
with  Mexico,  the  Mexicans  could  take 
possession  of  the  present  canal  which  is 
the  jugular  vein  of  the  Imperial 
Valley.  With  one  stick  of  dynamite 
one  hundred  million  dollars  worth  of 
property  and  the  homes  of  happiness 
of  sixty  thousand  or  more  people  could 
be  destroyed. 

Another  important  feature  of  the 
all-American  canal  is  that  it  will  assure 
the  landowners  of  the  Imperial  VaDey 
an  abundant  water  supply  at  all  times 
which  will  enable  them  to  develop  their 
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land  to  the  fullest  advantage.  This 
they  cannot  do  at  present  because  of 
the  first  call  on  the  water  by  the  owners 
of  lands  in  Mexico.  This  land  owned 
by  American  capitalists  is  being  cul- 
tivated with  Oriental  and  other  f  breign 
labor  in  direct  competition  with  the 
citizens  of  the  United  States  on  United 
States  territory.  These  owners  of 
Mexican  land  claim  the  right  to  receive 
water  through  the  Imperial  canal 
sufficient  to  irrigate  an  acreage  in 
Mexico  equal  to  that  irrigated  through 
that  canal  in  the  United  States.  The 
unregulated  flow  of  the  Colorado  River 
wiD  supply  water  for  only  about  600,- 
000  acres,  and  there  are  now  under 
cultivation  400,000  acres  in  the  United 
States  and  200,000  acres  in  Mexico. 
Hence,  for  every  additional  acre  that 
is  hereafter  placed  under  cultivation 
in  Mexico,  an  acre  of  land  now  under 
cultivation  in  the  United  States  must 
return  to  the  desert.  With  the  Mexi- 
can acreage  imder  cultivation  showing 
a  yearly  increase,  it  can  easily  be  seen 
that  the  situation  is  becoming  more 
intolerable  all  the  time. 

Some  objection  has  been  voiced  to 
this  development  that  it  will  bring 
more  land  under  cultivation  in  competi- 
tion with  lands  now  being  cultivated 
in  other  parts  of  the  nation,  especially 
with  the  cotton  growers  of  the  South. 
The  competition  in  cotton  growing 
comes  almost  entirely  from  the  Mexican 
side  of  the  border.  Long  since  the 
Imperial  Valley  farmers  found  they 
could  secure  much  greater  returns 
from  diversified  vegetable  and  fruit 
crops  than  from  cotton,  but  on  the 
Mexican  side,  with  cheap  labor,  cotton 
is  the  crop  on  about  ninety  per  cent  of 
the  land  under  cultivation.  Continu- 
ance of  the  present  condition,  or  the 
building  of  a  purely  storage  dam 
without  the  all- American  canal,  will 
mean  that  the  Mexican  landowners 
will  be  among  the  greatest  beneficiaries 


from  the  use  of  the  waters  of  the 
Colorado  and  they  will  steadily  increase 
their  acreage  in  competition  with  staple 
American  products  such  as  cotton. 

The  all-American  canal  will  be  at 
sufficient  elevation  to  carry  water  to 
additional  land,  mostly  public,  l3ang 
along  the  rim  of  the  Imperial  Valley 
and  in  the  Coachella  Valley.  The 
Imperial  Valley  might  well  be  called 
'*  America's  hothouse,"  and  from  it  are 
supplied  to  the  nation  at  off  season 
vegetables  and  small  fruits  of  all  kinds, 
none  of  which  come  in  direct  competi- 
tion with  any  other  community.  Dates 
and  other  tropical  fruits  not  grown 
elsewhere  in  the  United  States  are  also 
products  of  this  rich  section.  For  this 
reason  any  new  land  brought  under 
cultivation  by  the  all-American  canal 
or  by  the  development  of  the  Colorado 
River  will  produce  these  same  crops 
and  add  nothing  to  the  farm  problems 
of  the  nation. 

The  Swing-Johnson  bill  provides 
that  all  lands  practicable  of  irrigation 
and  reclamation  by  the  irrigation  works 
authorized  shall  be  withdrawn  from 
entry,  and  when  the  works  are  suffi- 
ciently constructed  to  permit  the 
delivery  of  water  the  same  shall  be 
open  to  entry  in  tracts  not  exceeding 
160  acres,  with  preferential  right  to 
persons  who  have  served  in  the  United 
States  Army,  Navy  or  Marine  Corps. 
There  are  166,900  acres  known  to  be 
irrigable  from  the  all-American  canal 
which  will  be  subject  to  such  entry. 
In  addition  there  will  be  considerable 
land  in  Arizona  which  will  benefit  by 
the  increased  water  supply. 

The  construction  of  the  high  dam  at 
Boulder  Canyon  will,  incidentally, 
enable  the  cities  of  southern  California, 
now  threatened  with  a  water  shortage 
due  to  rapidly  increasing  population, 
to  secure  additional  water  supply  for 
the  domestic  use  of  their  inhabitants. 
The  present  sources  of  supply  have 
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been  exhausted  and  the  Colorado  River 
is  the  only  available  source  for  the 
present  population  of  the  southern 
California  coastal  belt  of  approximately 
two  million.  About  1500  second  feet 
of  water  wQl  be  required  to  supply  this 
need.  The  cities  interested,  headed 
by  Los  Angeles,  have  taken  steps  to 
form  a  metropolitan  water  district  to 
handle  the  building  of  an  acqueduct 
two  hundred  and  sixty  miles  long  from 
the  Colorado  River  and  to  provide 
for  the  distribution  of  the  water.  They 
are  prepared  to  spend  $150,000,000  for 
this  purpose  and  have  already  spent  a 
considerable  amount  in  preliminary 
work.  The  large  storage  proposed  at 
Boulder  Dam  will  impound  the  flood 
waters  that  now  go  to  waste  and  pro- 
vide an  excess  over  irrigation  needs 
sufficient  to  supply  these  requirements 
for  domestic  use.  The  storage  of  this 
water  and  its  delivery  to  the  cities  will 
provide  a  revenue  to  the  government 
from  the  project.  The  fact  that  it  will 
be  necessary  to  pump  the  water  over 
a  mountain  range  to  southern  Califor- 
nia will  also  provide  a  market  for  much 
of  the  power  generated  at  the  dam. 

Opposition  op  the  Power  Monopoly 

We  have  here  then  the  purposes  to 
which  the  Swing-Johnson  bill  is  dedi- 
cated and  what  will  be  accomplished 
by  the  completion  of  the  Boulder  Dam 
project — ^flood  control  and  river  regula- 
tion, reclamation  of  lands  and  the 
emancipation  of  American  land  from 
Mexican  control  by  the  building  of  the 
aU-American  canal,  and  providing  do- 
mestic water  for  the  cities  of  southern 
California.  Surely  there  is  nothing  in 
this  beneficial  program  to  arouse  the 
nation-wide  opposition  to  the  Boulder 
Dam  project  that  is  now  making  its 
appearance  at  every  convention  of  a 
national  character.  But  the  Swing- 
Johnson  bill,  at  the  behest  of  the 
Secretary   of   the   Interior,    provides 


that  the  Secretary  of  the  Interior  be 
authorized  in  his  discretion  to  construct 
power  plants  as  part  of  the  project  and 
to  sell  power  wholesale  at  the  switch- 
board to  municipal  corporations,  polit- 
ical subdivisions  and  private  corpora- 
tions. Or  he  may  lease  the  water 
at  the  dam  to  various  applicants  for 
the  generation  of  power.  This  is 
for  the  protection  of  the  government 
in  the  financing  of  the  dam;  a  guaran- 
tee that  the  government  will  be  repaid 
for  its  cost. 

For  years  the  private  power  com- 
panies have  had  visions  of  the  poten- 
tial value  of  the  Colorado  River  as  a 
source  of  electric  energy.  They  also 
saw  the  cities  of  the  California  south- 
em  coastal  belt  increasing  in  popula- 
tion and  in  industries,  with  ever  in- 
creasing demand  for  power,  and  thdr 
plans  for  the  future  included  an  abso- 
lute monopoly  of  the  power  resources 
of  the  Colorado  River.  Then  came  the 
Boulder  Dam  project  with  its  provi- 
sion that  the  people  themselves  as  repre- 
sented by  their  municipalities  or  their 
irrigation  districts  would  have  the 
right  to  buy  power  direct  from  the 
switchboard  at  the  dam  or  to  build 
generating  plants  of  their  own  using  the 
stored  water. 

The  rights  of  the  people  to  secure 
the  fruits  of  this  great  national  re- 
source did  not  enter  into  the  plans  ct 
the  power  combine  and  there  has  now 
been  mobilissed  to  prevent  it  one  of  the 
most  powerful  lobbies  that  has  ever 
been  assembled  at  Washington.    Over 
the  nation  is  being  spread  a  mighty 
flood  of  misleading  and  false  inropa- 
ganda  against  the  Boulder  Dam  proj- 
ect.   Every  source  of  propaganda  that 
is  conceivable  today  is  in  operatioo 
against  this  monumental  work.    Eveiy 
single  kind  of  publication  that  can  be 
utilized  against  the  building  of  this  das 
is  now  utilized  in  every  part  of  the 
United  States.    Under  the  name  of  the 
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Joint  Committee  of  the  National  Utility 
Association  of  420  Lexington  Avenue, 
New  York,  representing,  as  one  of  its 
officials  boasted  during  last  session  of 
Congress  *'an  investment  of  $7,000,- 
000,000  which  does  not  propose  to  per- 
mit the  Government  to  enter  the  power 
business  at  Boulder  Dam,''  the  power 
combine  is  making  its  battle  against 
this  project. 

Thb  Actual  Pbovisignb  as  to 

POWEB 

YThat  are  the  facts  about  the  power 
provision  of  this  bOl?  The  facts  are  all 
in  the  record  of  the  hearings  before  the 
committees  of  Congress.  When  the 
biU  was  before  the  committee  on  Irri- 
gation and  Reclamation  in  the  Senate, 
as  was  usual,  it  was  transmitted  to  the 
Secretary  of  the  Interior,  under  whose 
jurisdiction  it  comes,  for  his  comment, 
his  amendments  and  his  approval  or 
disapproval.  When  the  bill  was  thus 
submitted  to  the  National  Adminis- 
tration, it  contained  no  provision  for 
the  construction,  either  optional  or 
otherwise,  by  the  Government,  of  a 
plant  for  generating  electricity.  On 
the  10th  day  of  January,  19£6,  the  Sec- 
retary of  the  Interior  reported  upon 
the  bill  to  the  Senate  Committee  and 
in  this  report  the  Secretary  expressed 
opposition  to  the  allotting  of  power 
privileges,  as  proposed  in  the  Senate 
biU,  and  advocated  the  building  of  a 
unified  power  plant  by  the  Federal 
Grovemment  as  more  efficient  and 
cheaper  resulting  in  the  elimination  of 
controversies  between  applicants  and 
long  delays  in  their  adjustment.  In 
detail  he  gave  his  views  as  follows: 

The  building  of  a  unified  power  plant  by 
tlie  Federal  government  in  the  place  of 
allocating  power  privileges,  as  proposed  in 
the  bill,  is  regarded  as  more  efficient  and 
cJieaper.  It  will  obviate  controversies  be- 
t^iveen  applicants  and  long  delays  in  their 
ndjustment.    In  the  end,  I  believe,  results 


wiU  be  superior  to  those  under  an  allocation 
of  privileges.  The  area  for  the  location  of 
separate  power  sites  is  restricted.  Allot- 
ments would  not  be  equal  in  value.  Some 
allottees  would  therefore  have  an  advan- 
tage over  others.  It  would  result  in  the 
creation  of  operation  and  administration 
controversies  to  be  avoided  and  which  a 
unified  development  would  avert. 

Thereafter,  in  accordance  with  the 
direction  of  the  Secretary  of  the  Inte- 
rior, representing  the  administration, 
the  bQl  was  amended  so  that  a  permis- 
sion was  given  to  the  United  States 
government  hereafter,  if  it  saw  fit,  to 
construct  a  generating  plant  at  the 
dam.  This  provision  was  an  option,  a 
permission,  a  mere  right  if  in  the  dis- 
cretion of  the  Secretary  it  might  seem 
wise  thereafter  to  construct  a  generat- 
ing plant.  With  this  amendment  the 
bill  received  the  hearty  approval  of  the 
Secretary  of  the  Interior  and  the  Sec- 
retary of  Commerce  and  the  endorse- 
ment of  the  President  of  the  United 
States.  The  Secretary  was  entirely 
right  in  his  views  and  none  can  ques- 
tion either  the  wisdom  or  necessity  for 
the  particular  provision. 

It  prevents  the  monopolization  of 
the  power  resources  of  the  Colorado 
River.  Such  monopolization  by  any 
private  agency  would  dominate  the 
industrial  and  political  life  of  the 
Southwest.  With  the  government  in 
control  of  the  development,  and  the 
power  made  available  allocated  to 
various  agencies,  the  danger  of  monopn 
olization  of  the  power  of  the  Colorado 
River  is  forever  effectively  removed. 

Out  of  the  insertion  of  this  provision 
in  the  bill  at  the  request  of  the  Secre- 
tary of  the  Interior  for  the  full  pro- 
tection of  the  government  in  the  financ- 
ing of  the  project  and  that  all  who  might 
benefit  from  the  generation  of  power 
might  have  equal  rights,  has  come  the 
terrific  opposition  now  directed  against 
the  Swing-Johnson  bill;  the  marshall- 
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ing  of  billions  and  the  calling  to  anns 
of  every  adherent  of  industrial  monop- 
oly and  corporate  control  of  utilities. 

The  Menace  of  the  Power 
Lobby 

The  United  States  Government  must 
have  neither  option  hereafter  nor  per- 
mission to  exercise  a  discretion  in  the 
greatest  undertaking  since  the  Panama 
Canal.  The  power  trust  says  so  and 
in  advance  vetoes  legislation.  It 
challenges  not  only  independence  of 
congressmen  and  senators  but  chal- 
lenges the  very  government  itself.  It 
not  only  puts  its  profits  above  a  peo- 
ple's welfare  but  says  a  people's  gov- 
ernment must  do  likewise. 

They  cry  that  the  "government  is 
going  into  business,"  that  it  is  com- 
peting with  private  ownership  and  in- 
vestments on  an  unfair  basis. 

This  is  not  really  an  issue  of  govern- 
ment ownership  at  all.  It  involves  no 
transmission  of  power  by  the  govern- 
ment, leasing  only  either  of  power  at 
the  switchboard  or  water  for  the  pur- 
pose, as  the  Secretary  of  the  Interior 
in  the  exercise  of  a  wise  discretion  may 
decide.  The  power  companies  are 
unwilling  to  trust  the  Secretary  of  the 
Interior  and  the  present  administration 


and  demand  that  no  discretion  shall  be 
given  them.  They  frankly  say  they 
fear  the  establishment  of  a  precedent 
and  that  in  relation  to  the  last  great 
natural  resource  of  the  nation,  they 
will  take  no  chances  on  its  preserva- 
tion for  the  people,  but  that  it  must  be 
administered  primarily  for  the  hydro- 
electric power  companies. 

To  accomplish  their  purpose  they 
have  gathered  at  Washington,  repre- 
senting the  public  utility  organiza- 
tions of  the  nation,  this  great  lobby. 
They  have  the  active  aid  of  men  like 
Samuel  Insull,  who  controls  the  power 
utilities  of  the  Middle  West  and  who  is 
charged  with  having  gone  so  far  as  to 
purchase  a  United  States  senatorship 
on  behalf  of  his  monopoly.  To  all  the 
stockholders  of  his  companies  has  been 
sent  a  notice  warning  them  of  the  dan- 
gers of  the  Boulder  Dam  project. 

The  situation  is  really  the  age-old 
struggle  of  those  who  hold  that  what 
God  gives  belongs  to  the  people  and 
those  who  hold  that  it  belongs  to  the 
few.  .  The  issue  has  been  made,  and  it 
must  be  met  at  this  session  of  Congress 
by  every  self-respecting  legislator,  and 
by  every  man  who  believes  that  the 
government,  dealing  with  its  own,  b 
superior  to  any  private  interest. 
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ONLY  about  twenty-five  years  ago, 
a  warning  was  issued  by  Sir 
William  Crookes  that  the  world's 
supply  of  available  nitrogen  was  run- 
ning short  and  a  method  of  fixing  the 
uncombined  nitrogen  of  the  air  should 
be  devised  if  the  world  was  not  to  suffer 
in  its  food  supply.  From  that  time 
much  progress  has  been  made  until 
today  serious  consideration  is  being 
given  as  to  the  best  methods  of  utilizing 
the  nitrogen  that  is  or  may  be  made 
available.  The  use  as  fertilizer  is  be- 
lieved to  be  the  field  for  the  largest 
consumption  of  nitrogen.  No  longer  is 
there  any  doubt  as  to  the  possibility  of 
fixing  nitrogen;  the  problems  now  are 
connected  largely  with  commercial 
development  and  with  the  utilization 
of  the  fixed  nitrogen  products,  even 
though  great  improvements  may  be 
made  in  nitrogen  fixation  processes.  In 
discussing  the  subject  indicated  by  the 
title,  it  is  therefore  necessary  to  trace 
somewhat  the  development  of  the 
methods  of  fixing  nitrogen  and  outline 
to  some  extent  the  changes  that  have 
come  about  since  the  question  of 
Muscle  Shoals  was  first  presented  and 
also  the  tendencies  of  the  nitrogen 
fixation  industry. 

Nitrogen  in  Nature 

Nitrogen  occurs  in  nature  in  largest 
amount  as  uncombined  gas  in  the 
atmosphere,  of  which  it  constitutes 
about  four-fifths  by  volume.  It  is  also 
a  constituent  of  mineral  deposits,  the 
principal  one  of  which  is  the  Chilean 
nitrate  beds;  it  occurs  in  coal,  in 
unimal  and  vegetable  residues  and  in 


the  living  tissues.  It  is  indispensible 
to  animal  and  vegetable  life,  just  as 
essential  as  carbon,  hydrogen  or  oxy- 
gen. And  yet  neither  animals  nor 
plants  can  utilize  directly  the  nitrogen 
of  the  atmosphere.  There  is  a  natural 
cycle  which  roughly  may  be  indicated 
as  free  nitrogen  entering  into  combina- 
tion through  the  agency  of  bacteria  or 
under  the  influence  of  electric  dis- 
charges, these  combinations  entering 
the  plant  and  being  transferred  from 
plant  to  animal  and  finally  through 
bacterial  agencies  returning  again  to 
free  nitrogen,  or  remaining  in  the  soil  in 
accumulations  under  certain  condi- 
tions. 

An  element  so  essential  in  life  proc- 
esses, when  applied  in  assimiliable  and 
suitable  form  to  the  soil  results  in 
greatly  stimulating  plant  growth  and 
thus  becomes  important  as  a  fertilizer. 
An  interesting  estimate  or  what  may  be 
more  accurately  called  a  speculation, 
has  been  made  concerning  the  annual 
losses  of  nitrogen  by  Dr.  J.  G.  Lipman 
of  the  New  Jersey  Experiment  Station. 
This  loss  of  nitrogen  from  all  land 
under  cultivation  in  the  United  States 
is  stated  as  between  3,000,000  and 
4,000,000  tons,  after  due  account  is 
taken  of  the  amount  returned  to  the 
soil  by  manures,  by  leguminous  crops, 
by  atmospheric  precipitation  as  rain  or 
snow,  and  by  the  application  of  com- 
mercial fertilizers.  This  amount  of 
nitrogen  is  equivalent  to  15  to  20 
million  tons  of  ammonium  sulphate  or 
of  nearly  200  million  tons  of  ordinary 
mixed  fertilizer.  Part  of  this  loss  would 
occur  under  natural  conditions,  but 


W 


158 


The  Annals  of  the  Amebican  Acadbmt 


part  of  it  is  brought  about  through 
cultivation  with  resulting  increase  in 
leaching  and  more  rapid  oxidation  of 
soil  organic  material.  These  losses  may 
be  decreased  by  the  conservation  of 
natural  sources,  or  the  employment  of 
certain  crops  or  rotations  to  increase 
the  natural  supply.  The  employment 
of  better  means  of  preventing  soil 
erosion  or  leaching  will  add  materially 
to  the  nitrogen  conserved.  The  better 
use  of  green  manures,  and  plant  resi- 
dues, the  better  conservation  of  animal 
manures,  and  the  maintenance  of  soils 
in  a  condition  suitable  for  the  growth 
of  nitrogen-fixing  organisms  will  all 
contribute  toward  increasing  the 
supply  of  nitrogen  available.  After  all 
these  resources  have  been  utilized  to 
the  fullest  extent,  however,  there  wOl 
still  remain  a  deficit  of  available  nitro- 
gen which  must  be  met  at  some  future 
time.  There  is  no  source  capable  of 
meeting  the  ultimate  demand  except 
the  atmosphere.  With  most  of  the  bet- 
ter agricultural  lands  already  under 
cultivation,  the  world  must  in  the 
future  look  to  increased  production  to 
feed  the  increasing  population  of  the 
world.  There  are  many  factors  in- 
volved in  bringing  about  increased 
production,  but  not  the  least  of  these 
is  the  application  of  commercial 
fertilizers. 

There  will  probably  be  immediate 
objection  to  increasing  the  production 
of  farm  products,  but  this  objection 
holds  only  at  present  as  to  total  pro- 
duction. Increasing  the  yields  per  acre 
and  making  the  labor  more  eflicient  is 
not  objectionable,  for  it  means  cheaper 
production  costs,  and  the  release  of 
labor  for  other  useful  work.  And  this  is 
just  what  can  be  accomplished  with  the 
application  of  fertilizers.  In  general 
the  farmer  may  raise  with  less  labor  and 
on  less  land  the  same  amotmt  of  crop 
with  the  application  of  fertilizers  that 
he  does  with  more  labor  and  on  more 


land  without  fertilizer;  and  the  cost  of 
the  fertilizer  does  not  by  any  means 
equal  the  increased  value  of  his  crop. 
There  are  exceptions  to  this,  but  as  a 
general  rule,  the  use  of  fertilizers  on 
soils  of  humid  regions  is  profitable. 

SOITBCE  OF  NrrROGENOUB  MATERIALS 

It  has  just  been  stated  that  the  only 
source  of  nitrogen  capable  of  meeting 
the  ultimate  demand  for  agricultural 
purposes  is  the  atmosphere,  but  m 
order  to  understand  the  situation  we 
should  give  some  attention  to  the  other 
sources  of  nitrogen.  The  fifst  and 
most  important  supply  of  nitrogen  has 
been  sodium  nitrate  derived  almost 
exclusively  from  the  Chilean  deposits. 
This  supply  is  already  beginning  to  fed 
very  keenly  the  competition  of  the  fixed 
nitrogen  from  the  air.  While  un- 
doubtedly it  will  continue  for  a  long 
time  to  be  an  important  material,  the 
decreasing  production  and  use  of 
Chilean  nitrate  has  already  begun. 

The  second  source  of  importance  is 
ammonium  sulphate  derived  as  a  by- 
product from  coke  ovens  and  gas 
plants.  With  our  present  methods  of 
manufacture  of  pig  iron,  it  is  most 
likely  that  the  production  of  this 
material  will  not  decrease.  That  there 
may  not  be  the  great  increase  antici- 
pated in  some  quarters  by  the  increas- 
ing demand  for  coke  for  domestic 
purposes  is  possible,  but  the  com- 
mercial development  of  methods  of 
producing  liquid  fuel  from  coal  may 
ultimately  increase  the  supply  d 
ammonium  sulphate.  This  indusbry 
can  hardly  be  said  to  be  in  its  infancy 
yet,  but  its  development  may  so  influ- 
ence the  fuel  industry  and  incid^itaQy 
the  anunonium  sulphate  supply  that 
its  effects  cannot  be  foretold  at  present 

In  addition  to  these  two  larger 
sources  of  nitrogen,  there  are  many 
smaller  ones,  mostly  of  organic  matoi- 
als,  such  as  cottonseed  meal,  alaugfatcr- 
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house  tankage  and  waste  products  such 
as  dried  blood,  fish  scrap,  garbage 
tankage  and  other  minor  materials. 
Much  of  these  materials  has  been  and 
is  being  lost  to  fertilizers  and  is  going 
into  feed  stuffs  because  of  their  higher 
value  in  this  field. 

Atmospheric  Nitrogen  Fixation 
Processes 

A  survey  of  existing  sources  of 
materials  aside  from  nitrogen  fixation 
processes  shows  that  the  prospects  of 
enormously  increasing  production  is 
not  likely  and  for  the  future  the  in- 
creased demand  must  be  met  from  the 
atmospheric  nitrogen.  This  has  been 
lecognized  for  nearly  thirty  years  and 
investigations  on  methods  of  nitrogen 
fixation  have  been  stimulated  to  meet 
the  demand.  The  World  War»  how- 
ever,  furnished  the  greatest  impetus 
to  the  development  of  the  fixation 
industry. 

The  three  types  of  processes  that 
have  attracted  most  attention  in  the 
development  of  the  nitrogen  fixation 
industry  are  known  as  the  arc»  cyana- 
mide,  and  direct  synthetic-ammonia 
processes.  The  first  of  these  is  based 
on  the  most  obvious  method  of  fix* 
ing  nitrogen,  that  is  bringing  about 
the  combination  of  the  nitrogen  and 
the  oxygen  of  the  air  and  absorbing  the 
nitrogen  oxides  produced  in  water  to 
form  nitric  acid.  This  combination  is 
effected  by  the  passage  of  an  electric 
arc  through  the  air.  The  energy  con- 
sumed per  unit  of  nitrogen  fixed  is  very 
high  and  so  the  process  is  applicable 
only  where  power  is  very  cheap.  The 
second  or  cyanamide  method,  which 
employs  coal,  coke,  limestone  and 
nitrogen  from  the  air  to  produce  a  solid 
substance  carrying  about  22  per  cent 
nitrogen,  also  requires  much  power, 
but  only  about  one-fourth  the  amount 
per  unit  of  nitrogen  of  that  required  for 
the  arc  process.    It  is  sufliciently  high, 


however,  to  demand  comparatively 
cheap  power  for  the  successful  opera- 
tion of  the  process.  The  third  or 
direct  synthesis  method,  in  which 
hydrogen  and  nitrogen  combine  under 
the  influence  of  a  catalyst  to  form 
ammonia,  requires  about  one-fourth 
the  power  of  the  cyanamide  process, 
and  here  a  condition  is  reached  where 
power  is  not  so  important  a  considera- 
tion in  the  process. 

The  Nitrogen  Sitoation  at  the 
Beginning  op  the  World  War 

The  situation  at  the  beginning  of  the 
World  War  was  such  that,  while  the 
world  was  familiar  with  the  arc  and 
the  cyanamide  processes  for  fixing 
nitrogen,  Germany  alone  had  developed 
the  direct  synthetic  method  on  a  com- 
mercial scale.  The  United  States  just 
before  its  entrance  into  the  war  realized 
that  there  should  be  some  additional 
supplies  of  fixed  nitrogen  within  the 
cotmtry.  The  demand  for  increased 
supplies  was  partially  met  by  the 
increase  in  by-product  ammonium 
sulphate  from  coke  ovens.  Even  this 
was  not  sufficient,  and  in  the  National 
Defense  Act  of  June  3,  1916,  Congress 
made  available  for  the  President 
$20,000,000  for  an  ''investigation  of 
various  methods  for  the  production  of 
nitrate  and  other  products  for  muni- 
tions of  war  and  useful  in  the  manu- 
facture of  fertilizers."  Investigations 
of  conditions  in  this  country  and 
abroad  resulted  in  a  recommendation 
that  the  War  Department  take  over 
the  process  of  the  General  Chemical 
Company.  This  process  was  a  modi- 
fied form  of  the  direct  synthetic  Haber 
process  as  practiced  in  Germany,  but 
it  had  not  been  tried  out  on  a  com- 
mercial scale.  Something  had  to  be 
done,  however,  and  the  War  Depart- 
ment erected  Plant  No.  1  at  Sheffield, 
Ala.,  to  test  out  the  process.  Only  one 
unit  of  the  plant  was  ever  completed 
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and  difficulties  encountered  in  opera- 
tion showed  that  the  process  part  of  the 
plant  would  have  to  be  remodeled. 

Almost  inmiediately  after  it  had  been 
decided  to  erect  Plant  No.  1,  it  was 
realized  that  an  additional  source  of 
nitrogen  should  be  provided  for  by 
a  well  understood  and  dependable 
method  and  a  contract  was  entered  into 
with  the  American  Cyanamid  Com- 
pany to  erect  Plant  No.  2  at  Muscle 
Shoals,  Ala.,  with  an  annual  capacity  of 
40,000  tons  of  fixed  nitrogen.  The 
plant  was  completed  and  a  successful 
test  run  made  just  a  short  time  before 
the  signing  of  the  Armistice. 

The  wisdom  of  building  Plant  No.  2 
can  hardly  be  questioned  as  the  cyana- 
mide  method  was  the  only  one  on  which 
the  information  available  was  sufficient 
for  successful  and  undoubted  operation. 
The  method  had  been  in  operation  at 
Niagara  Falls,  Canada,  for  several 
years  and  there  was  no  doubt  that  it 
could  be  relied  upon  to  fix  nitrogen. 

The  Present  Nitrogen  Situation 

Conditions  since  the  close  of  the  war, 
however,  have  changed  greatly.  Be- 
ginning in  1915  the  study  of  the  direct 
S3rnthetic  ammonia  process  at  the  Ar- 
lington Farm  laboratory  of  the  Bureau 
of  Soils,  the  United  States  Department 
of  Agriculture  made  its  facilities  avail- 
able to  the  War  Department  in  1918. 
This  earlier  work  was  augmented  with 
the  establishment  of  the  Fixed  Nitro- 
gen Research  Laboratory.  The  de- 
velopment of  catalysts  and  the  acquir- 
ing of  additional  information  on  the 
process  has  been  followed  by  the  estab- 
lishment in  this  country  of  a  number  of 
relatively  small  direct  synthetic  am- 
monia plants,  but  at  least  two  com- 
panies, Lazote,  Inc.,  and  the  Atmos- 
pheric Nitrogen  Corporation  have 
sufficient  backing  to  develop  the  proc- 
ess on  a  large  scale  as  occasion  de- 
mands.   The  development  of  nitrogen 


fixation  in  this  country  has  been  almost 
exclusively  with  the  direct  synthetic 
method.  No  cyanamide  plant  is  oper- 
ated in  the  United  States;  the  plant  at 
Niagara  Falls  is  on  the  Canadian  side. 
The  arc  process  is  operated  at  one 
location  in  the  West  where  power  is 
cheap. 

The  trend  in  this  country  is  only 
indicative  of  the  development  of  the 
direct  synthetic  process  throughout  the 
world.  There  has  been  a  continuous 
increase  in  the  amount  of  nitrogen 
products  coming  from  the  direct  syn- 
thetic method.  The  world  consump- 
tion of  inorganic  nitrogen  for  the  year 
ending  June  80,  1927  was  1,315,000 
against  1,206,000  tons  last  year  and 
1,088,000  tons  the  year  before.  By- 
product anoLmoniiun  sulphate  supi^ied 
810,000  tons  against  300,000  last  year 
and  275,000  the  year  before.  Synthetic 
nitrogen  in  different  forms  supplied 
734,000  tons  against  583,000  tons  last 
year,  and  450,000  tons  the  year  before. 
Consumption  of  Chilean  nitrate  was 
271,000  tons  of  nitrogen  against  323,000 
tons  last  year  and  363,000  tons  the  year 
before.  This  shows  that  the  increase 
in  nitrogen  consiunption  is  being  met 
largely  by  nitrogen  fixation  processes. 
As  an  illustration  of  the  rapid  develop- 
ment of  the  direct  synthetic  proces, 
there  were  in  the  world  in  1913,  seven 
arc  plants  of  capacity  of  19,800  tons  of 
nitrogen  per  year,  fifteen  cyanamide 
plants  of  a  capacity  of  66,000  tons  and 
one  direct  synthetic  plant  of  7,700  tons, 
while  at  the  close  of  1918,  there  were 
twelve  arc  plants  of  a  capacity  of 
41,800  tons,  thirty-five  cyanamide 
plants  of  357,500  tons  capacity  and 
three  direct  synthetic  with  338,800 
tons.  There  are  in  1927,  operating  or 
building,  seven  arc  plants  of  46,W 
tons,  twenty-eight  cyanamide  plants  of 
313,500  tons  and  forty-nine  plants  for 
direct  synthesis  of  770,000  tons  ca- 
pacity. 
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The  trend  of  production  of  fixed  total  amount  of  nitrogen  produced  by 
nitrogen  from  the  various  soim^es  may  atmospheric  nitrogen  fixation  processes, 
be  seen  from  Table  I,  in  which  the     The  increasing  relative  importance  of 

TABLE  I — ^WoBLD  P&oDucTioN  OF  Fixed  Nitrogen  fbom  Various  Sources  in  Tons 


Souroes 


Qukan  Nitrate 

By-Ph>duct  Ammonia .... 

Cyanamide  Piooefls 

Direct  Synthetic  Prooesaes 
Arc  and  Other  Processes . . 


1918 


455,906 
905,099 

S5,8S8 
6,798 

19,800 


1914 


418,127 

271,828 

44,085 

18,596 

28,000 


1920 


422,628 
891,400 
180,000 
297,000 
42,180 


1926 


271,000 
810,000 
174,000 1 
519,450' 
40,550 


^  Total  capacity  of  plants,  828,000  tons. 

world  production  for  two  years  at  the 
beginning  of  the  World  War  and  for 
1920  and  1926  is  shown.  The  produc- 
tion of  Chilean  nitrate  shows  a  marked 
decrease  for  1926,  while  that  from 
direct  synthetic  methods  is  very  greatly 
increased.  The  total  estimated  ca- 
pacity of  cyanamide  plants  in  1920  was 
about  325,000  tons,  and  for  1926  about 
328,000  tons  with  a  production  in  1926 
of  174,000  tons.  Despite  the  differ- 
ence between  capacity  and  production 
of  cyanamide  plants,  rapid  construction 
of  direct  synthetic  plants  has  taken 
fJace.  The  estimated  capacity  of 
these  plants  in  1920  was  811,000  tons, 
and  in  1926  was  724,000  tons.  The 
difference  between  capacity  and  pro- 
duction in  these  plants  is  mostly  due  to 
the  construction  of  plants  of  such 
dimensions  as  to  care  for  anticipated 
production  in  the  near  future. 
In  Table  11  are  shown  the  percent- 


*  Total  capacity  of  plants,  724,000  tons. 

the  direct  synthetic  methods  and  the 
decreasing  importance  of  the  other 
processes  are  clearly  evident  from  these 
figures. 

It  may  be  readily  inferred  that  the 
direct  synthetic  plants  must  possess 
some  marked  superiority  over  the  other 
methods  of  nitrogen  fixation.  This 
superiority  is  mainly  in  the  compara- 
tively small  amount  of  power  required 
by  the  direct  synthetic  method,  al- 
though the  character  of  the  product 
obtained  offers  some  advantage. 

The  product  obtained  from  the  arc 
process  is  nitric  acid.  To  make  this 
available  for  fertilizer,  it  must  be  com- 
bined with  some  basic  material  and  lime 
recommends  itself  as  being  cheap  and 
suitable  for  addition  to  the  soil.  But 
the  product,  calciiun  nitrate,  absorbs 
moistiu*e  and  is  a  difficult  material  to 
handle  because  of  the  stickiness  im- 
parted when  water  is  absorbed.    This 
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ages  of  nitrogen  produced  by  the  dif- 
ferent fixation  processes  for  the  years 
1913, 1914, 1920  and  1926,  based  on  the 


necessitates  further  treatment  to  over- 
come this  undesirable  property. 
The  product  obtained  from  the  cy- 
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anamide  process  is  calcium  cyanamide» 
a  substance  that  can  be  used  alone  as  a 
fertilizer  under  certain  conditions  with 
proper  care.  It  is  used  thus  in  Euro 
pean  countries  on  a  rather  extensive 
scale,  but  its  use  in  this  country  has 
been  in  mixed  fertilizer.  It  can  be 
employed  this  way  in  only  limited 
quantities  in  view  of  the  fact  that  be- 
yond a  small  proportion  when  mixed 
with  acid  phosphate  it  causes  a  rever- 
sion to  insoluble  phosphate.  By  addi- 
tional treatment,  however,  other  prod- 
ucts may  be  obtained  from  cyanamide. 
Ammonia  may  be  obtained  by  treat- 
ment with  steam  and  the  anmionia  may 
be  oxidized  to  form  nitric  add.  This 
nitric  acid  can  be  neutralized  with 
an  additional  quantity  of  ammonia 
to  form  anmionium  nitrate.  Muscle 
Shoals  Plant  No.  2  is  equipped  to  carry 
out  all  these  operations.  Ammonium 
nitrate  is  a  desirable  fertilizer  material 
from  the  standpoint  of  nitrogen  con- 
tent as  it  contains  about  35  per  cent 
nitrogen,  part  as  anm:ionia  nitrogen  and 
part  as  nitrate  nitrogen.  But  it  has  the 
undesirable  property  of  absorbing  moist- 
ure from  the  air,  so  that  special  treat- 
ment is  required  for  its  use  as  fertilizer. 
The  product  obtained  from  the  direct 
synthetic  process  is  ammonia,  a  gas  at 
ordinary  temperature  and  pressure.  It 
is  therefore  necessary  to  combine  it 
with  some  acid,  or  form  some  com- 
pound suitable  for  fertilizers.  As  am- 
monia may  be  derived  from  the  cyana- 
mide  process  as  well  as  from  the  direct 
synthesis,  the  treatment  may  be  similar 
from  this  point,  or  there  may  be  a  dif- 
ference of  treatment  involving  the  use 
of  carbon  dioxide  derived  from  purifica- 
tion of  hydrogen  in  the  direct  synthesis 
method. 

Development  of  New  Fertiuzeb 
Materials 

With  the  large  production  of  am- 
monia from  direct  synthetic  processes, 


studies  have  been  made  of  the  methods 
of  utilizing  the  products  as  fertilizers, 
and  many  new  forms  of  fertilizers  have 
been  suggested.  Many  of  the  com- 
pounds have  been  prepared  and  studied 
by  the  United  States  Department  of 
Agriculture,  but  it  is  principally  in  Eu- 
rope and  especially  in  Germany  that 
they  have  been  produced  on  a  conmier- 
cial  scale.  If  phosphoric  add  can  be 
produced  cheaply,  it  may  be  used  to 
combine  directly  with  ammonia  to  form 
anomioniiun  phosphate,  a  salt  carrying 
both  nitrogen  and  phosphorus  and 
about  75  per  cent  of  the  weight  as  fer- 
tilizer constituents.  Other  products 
that  it  is  possible  to  form,  high  in 
plant  food  constituents,  are  anmionium 
nitrate,  calcium  nitrate,  potassium 
nitrate,  urea,  anmionium  chloride, 
anmionium  sulphate  and  potassium 
phosphate.  By  combinations  of  these 
it  is  possible  to  make  fertilizer  mixtures 
that  contain  the  three  principal  fer- 
tilizer elements  in  vaiying  amotmts  and 
in  high  concentrations.  There  are  dif- 
ficulties in  the  handling  or  keeping  ol 
some  of  the  products,  but  methods  of 
overcoming  these  difficulties  are  being 
rapidly  developed,  and  it  is  probable 
that  in  the  future  with  the  increasing 
use  of  fertilizer  and  the  decreasing  pro- 
duction from  the  present  sources  of 
material,  the  strictly  chemical  fertilizer 
will  form  the  basis  of  the  fertilizer  in- 
dustry. This  must  await  not  only  the 
development  of  the  technology  of 
manufacturing  ammonia  and  phos- 
phoric acid  cheaply  enough  to  compete 
with  nitrogen  and  phosphorus  in  the 
present  day  fertilizer,  derived  from 
other  sources,  but  must  also  await  the 
education  of  the  farmer  to  the  use  of 
new  and  unfamiliar  materials.  Hie 
most  economical  method  must  be  on* 
ployed  to  manufacture  these  materials 
and  the  history  of  nitrogen  fixatioa 
shows  the  commercial  displacement  of 
the  cyanamide  process  (the  process  of 
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Plant  No.  2  at  Muscle  Shoals)  by  the 
direct  synthetic  process. 

The  manufacture  of  these  new  forms 
of  fertiliser  is  dependent  not  only  on  the 
solution  of  techiiical  problems,  but  on 
the  economic  situation.  It  is  generally 
agreed  that  the  development  of  the 
fertilizer  industry  is  definitely  toward 
concentrated  materials.  Definite 
knowledge  must  be  available  as  to  the 
properties  and  use  of  these  materials 
before  they  will  come  into  wide  applica- 
tion. While  the  Department  of  Agri- 
culture has  been  investigating  the  pos- 
sible compounds  suitable  for  fertilizers 
and  the  properties  of  these  compounds 
and  has  tested  their  field  application, 
there  still  remains  very  much  to  be 
done,  before  these  concentrated  fer- 
tilizers can  be  introduced  into  general 
practice  in  farming. 

Relation  of  Muscle  Shoals 
Plants  to  Power 

The  association  in  the  public  mind 
of  nitrogen  fixation  with  power,  and 
with  fertilizers  has  led  to  the  belief  that 
the  Muscle  Shoals  plants  can  be 
economically  operated  for  the  produc- 
tion of  fertilizers  because  of  the  power 
available  there.  Nitrate  Plant  No.  2 
at  Muscle  Shoals  is  a  cyanamide  plant 
and  this  method  for  fixation  of  nitrogen 
is  already  being  rapidly  displaced 
throu^out  the  world  by  the  direct 
synthetic  methods.  The  consumption 
of  power  by  the  cyanamide  process  is 
about  four  times  that  of  the  synthetic 
processes.  Plant  No.  1  at  Sheffield, 
based  on  the  direct  synthetic  method, 
was  deigned  for  only  one-fifth  the 
capacity  of  Plant  No.  2,  and  only  a 
portion  representing  about  one-fourth 
its  capacity  was  ever  completed  suffi- 
dently  to  make  a  test  run.  It  was 
shown  that  this  plant  would  have  to 
be  rebuilt  to  be  operative.  The  cost 
of  remodeling  the  plant  would  be  con- 
siderable.   In   addition,   the   cost   of 


power  is  not  an  important  considera- 
tion in  the  operation  of  this  process. 

To  operate  Plant  No.  St  at  Muscle 
Shoals  would  be  to  utilize  the  power  in 
fixing  nitrogen  by  the  process  that  is 
being  rapidly  displaced  in  the  com- 
petitive markets  of  the  world.  To  use 
the  power  for  the  operation  of  the  direct 
synthetic  process,  it  would  be  necessary 
to  construct  a  plant  based  on  the  latest 
developments  in  this  field,  develop- 
ments that  have  shown  hydroelectric 
power  unnecessary  in  its  operation. 
The  use  of  this  power  for  the  conmier- 
cial  operation  of  either  process  would 
be  inadvisable,  since  it  would  employ  it 
either  in  an  uneconomic  or  an  unneces- 
sary manner  and  would  prevent  its 
utiUzation  in  processes  where  it  is 
essential,  or  its  distribution  for  indus- 
trial and  domestic  purposes.  This  is  of 
real  importance,  for  Muscle  Shoals  is  so 
located  that  the  demands  upon  its 
power,  especially  to  the  West  and 
South,  will  undoubtedly  increase. 

Hydroelectric  power  is  not  necessary 
for  nitrogen  fixation  by  the  direct 
synthesis  method.  This  method  em- 
ploys the  gases  hydrogen  and  nitrogen 
and  brings  about  their  combination  as 
anunonia  under  pressure,  at  a  tempera- 
ture of  around  500**  centigrade  in  the 
presence  of  a  catalyst.  In  the  first  and 
largest  plants  of  this  sort,  constructed 
in  Germany,  the  hydrogen  and  nitro- 
gen mixtures  were  prepared  by  the 
reaction  of  air  and  steam  on  coke  in  gas 
producers  and  purified  before  use  for 
combination  as  ammonia.  The  princi- 
pal power  requirement  is  in  the  com- 
pression of  the  gases  to  several  hundred 
atmospheres  before  they  enter  the 
reaction  chamber,  and  this  power  can 
be  obtained  just  as  readily  from  coal  as 
from  water. 

It  is  possible  to  obtain  hydrogen 
from  water  by  electrolysis  and  in  this 
method  electric  power  is  necessary. 
However,  the  direct  synthesis  process 
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when  operated  with  electrolytic  hydro- 
gen requires  about  20  per  cent  more 
power  than  the  cyanamide  instead  of 
75  per  cent  less  when  chemical  means 
of  producing  the  hydrogen  are  used. 
Hence  the  electrolytic  hydrogen  is  used 
principally  where  it  is  obtained  as  a 
by-product  from  an  electrochemical 
process  as  in  the  manufacture  cS 
chlorine.  There  are  a  number  of 
places  where  waste  hydrogen  is  being 
produced  as  a  by-product  and  this 
hydrogen  may  be  utilized  in  the  direct 
synthesis  process. 

The  possibilities  in  the  production  of 
ammonia  make  the  situation  somewhat 
uncertain  but  show  a  definite  drift 
toward  the  use  of  coal  in  producing 
hydrogen.  This  makes  it  unwise 
either  to  tie  up  for  a  long  time  any 
considerable  amount  of  water  power  in 
a  process  that  is  being  rapidly  super- 
ceded, or  in  using  it  in  a  process  in 
which  power  is  of  minor  significance. 

The  fact  that  nitrogen  fixation  is 
more  closely  allied  with  coal  than  with 
hydroelectric  power  makes  it  more 
important  for  the  economical  develop- 
ment of  the  industry  that  the  plants  be 
close  to  coal  producing  centers.  Such 
locations  also  have  the  advantage  of 
distributing  the  nitrogen  fixation  plants 
and  from  the  standpoint  of  fertilizer 
distribution  would  be  an  additional 
saving  in  freight  rates  over  that  due  to 
the  production  of  the  more  concen- 
trated products  already  referred  to. 

The  Situation  at  Muscle  Shoals 

At  Muscle  Shoals  there  is  a  large 
water  power  available,  developed  for 
use  in  fixing  nitrogen  by  a  process  that 
at  the  time  was  well  understood  and 
dependable.  This  process  is  now  being 
rapidly  displaced  throughout  the  world 
by  the  direct  synthetic  methods,  in 
which  hydroelectric  power  is  not 
necessary.  The  power  not  necessary 
for  nitrogen  fixation  will  find  a  market 


in  the  rapidly  developing  public  utili- 
ties and  industries  of  the  re^on. 

Of  the  two  plants  at  Muscle  Shoals, 
Plant  No.  1  is  of  small  capadty  and  will 
require  reconstruction  to  be  put  in 
operative  condition  on  a  process  for 
direct  synthesis  of  ammonia,  and  Plant 
No.  2  is  a  complete  cyanamide  plant  of 
40,000  tons  nitrogen  capacity,  buih  as 
a  war-time  necessity,  but  tending 
toward  obsolescence  because  of  the 
rapid  development  of  direct  synthetic 
methods.  The  present  day  develop- 
ment of  nitrogen  fixation  does  not 
require  hydroelectric  power.  In  fact 
the  industry  is  more  closely  allied  to  the 
coal  industry  than  to  water  power. 

The  commercial  development  of 
nitrogen  fixation  plants  in  this  country 
is  taking  place  rapidly  as  evidenced  by 
the  establishment  of  a  number  of  direct 
synthetic  plants,  and  the  projection  of 
plans  for  other  plants  by  two  of  the 
largest  chemical  manufacturing  con- 
cerns in  the  country.  Large  amounts 
of  new  types  of  fertilizers  from  the 
nitrogen  fixation  products  will  not  be 
produced,  however,  until  the  markrt 
develops  for  these  materials;  and  the 
market  must  be  developed  throng  a 
campaign  of  education  regarding  the 
properties  and  use  of  the  new  matoials. 
It  is  inevitable  that  the  use  of  fff- 
tilizers  will  increase  and  the  area  <rf  use 
widen,  also  that,  with  the  present 
sources  limited,  the  concentrated  chem- 
ical products  will  form  the  basis  of  the 
future  fertilizer  industry. 

Hans  for  the  utilization  of  Musde 
Shoals  have  ranged  from  private  lease 
and  operation  of  the  power  and  nitro- 
gen fixation  plants  to  govemmoit 
ownership  and  operation  of  both;  ai^ 
from  the  separation  of  power  and  ni- 
trate plants  under  private  operation  to 
the  sale  of  power,  and  the  operation  of 
the  plants  by  the  government  for 
experimental  and  educational  puipo8» 
in  developing  the  new  forms  of  feiti' 
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lixers.     Whatever  the  solution  of  the  of  the  nitrogen  fixation  industry  in 

problem  is»  it  should  take  account  of  relation  to  power,  and  the  development 

the  ultimate  demand  for  hydrodiectric  and  introduction  of  the  new  fertilizer 

power  in  that  region,  the  development  materials. 


Nitrogen  at  Muscle  Shoals 

By  Chesteb  H.  Gbat 

Washington  Representative,  American  Farm  Bureau  Federation,  Washington,  D.  C. 


IT  is  di£Scult  to  write  regarding  the 
Muscle  Shoals  project  and  confine 
oneself  to  the  single  aspect — ^nitrogen. 
This  project  has  several  truly  national 
features  which  are  from  various  points 
of  view  fully  as  important  as  is  the 
nitrogen  phase. 

When  Congress  first  authorized  the 
location  of  a  nitrogen  fixation  project 
and  authorized  the  then  President  of 
the  United  States  to  make  a  selection 
of  location  for  this  project,  there  were 
at  least  four  national  characteristics 
thought  of.  At  that  time,  the  most 
important  phase  of  the  project,  of 
course,  was  preparedness,  or  national 
defense.  That  aspect  never,  even  in 
peace  times,  can  be  lost  sight  of.  Then, 
taking  second  place  in  the  category  of 
national  features  connected  with  this 
project,  was  the  production  and  dis- 
tribution of  fertilizers.  It  was  then 
known,  and  has  later  come  to  be  much 
better  understood,  that  the  same 
equipment  down  to  a  certain  point  in 
the  process  of  manufacture  which 
secures  preparedness  in  the  way  of  pro- 
ducing nitrogen,  also  makes  it  possible 
to  secure  fertilizers.  A  third  feature 
which  is  connected  with  the  Muscle 
Shoals  project  is  that  of  river  transpor- 
tation. Too  often,  this  aspect  of  the 
project  is  entirely  lost  sight  of,  but  it 
is  important  enough  in  connection  with 
the  project  to  justify  the  statement 
that  unless  the  Tennessee  River  is 
kept  in  mind  throughout  its  navigable 
length  as  a  transportation  project, 
never  can  we  expect  the  fullest  develop- 
ment of  fertilizer  making  at  the  Shoals. 

The  last  feature  and  the  least  im- 
portant from  a  national  point  of  view 


is  the  power  development  at  the 
Shoals.  In  the  mind  of  Congreas 
when  the  ordaining  act  was  passed, 
power  at  Muscle  Shoals  was  useful  for 
one  temporary  purpose,  only — ^that  of 
preparedness,  and  for  one  pennanent 
purpose,  only — ^that  of  operating  our 
preparedness  and  fertilizer  factory  in 
the  locality  of  Muscle  Shoals.  Any 
separation  of  the  power  at  Musde 
Shoals  from  the  preparedness  and  fer- 
tilizer aspects  of  the  project  is  a  de- 
parture from  the  ideas  which  evidently 
were  in  the  Congressional  mind  when 
the  soil  was  first  broken  at  the  am- 
struction  period  upon  this  project. 

Unless  one  views,  then,  the  Muscle 
Shoals  undertaking  in  its  broadest 
national  way  and  from  more  than  one 
point  of  view,  it  is  difficult,  if  not  im- 
possible, to  visualize  its  complete 
significance  to  our  national  life.  It  is 
an  undertaking  which  in  very  direct 
ways  in  times  of  war  or  of  peace  brings 
rewards  to  each  and  every  one  of  our 
citizens;  but  unless  Congress  views  it 
in  the  broadest  national  way  and  not 
from  one  point  of  view,  it  may  lose  its 
entire  national  significance  and  become 
nothing  more  than  a  power  station 
such  as  can  be  found  in  many  other 
localities  elsewhere  in  the  nation. 

Type  of  Legislation  Needed 

The  practical  thing  for  us  to  do  at 
this  time,  then,  is  to  consider  vliit 
type  of  legislation  we  should  have  is 
order  to  secure  for  our  entire  citizen^ 
the  four  national  characteristics  above 
set  out,  namely,  preparedness,  fertih- 
zers,  river  transportation,  and  pom. 
In  considering  this  practical  legisbh 
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tive  side  of  the  question,  we  find 
three  groups  which  are  advocating 
three  somewhat  diametrically  opposed 
pomts  of  view  before  Congress.  These 
groups  are:  the  farmers  who  want 
private  operation  under  an  iron-bound 
contract  that  certain  specific  things 
at  the  Shoals  will  be  done.  Then,  we 
find  the  governmental  operationists 
who  want  Uncle  Sam  to  operate  the 
entire  project  at  Muscle  Shoals,  and 
secure  by  that  method  of  operation 
whatever  benefits  can  accrue  from  the 
project.  Finally,  we  have  the  power 
mterests  which  have,  from  the  begin- 
ning and  quite  natiirally,  wanted  to 
have  the  operation  of  the  project  under 
their  control  so  that  there  would  be 
no  competitive  power  offered  for  sale 
in  the  Southern  territory. 

The  controversy  revolves  around  the 
question  of  the  fixation  of  nitrogen  and 
the  nuiking  of  fertilizers,  of  course. 
Sometimes,  the  transportation  and  the 
preparedness  aspects  are  either  neg- 
lected or  utterly  forgotten.  Never, 
though,  is  the  power  aspect  of  the 
situation  either  neglected  or  forgotten. 
In  fact,  the  controversy  is,  in  some  ways, 
more  of  a  wrangle  for  power  than  it  is 
an  advocacy  for  preparedness  and 
fertilizer  making. 

NrmooEN  Fixation 

The  first  activity,  though,  which  all 
niust  consider  at  the  Shoals  if  we  want 
to  b^^in  at  the  bottom  is  the  fixation 
of  atmospheric  nitrogen.  Unless  the 
project  is  made  to  operate  in  the  fixing 
of  nitrogen,  the  subsequent  making  of 
fertilizers  cannot  be  expected  and  if 
the  large  national  aspects  of  the  proj- 
ects are  forgotten,  we  may  expect  that 
the  transportation  feature  will  be  al- 
lowed to  fall  by  the  wayside,  also. 
But  in  the  matter  of  nitrogen  fixation, 
vre  hear  much  these  days  about  proc- 
sflses.  In  some  ways,  the  arguments 
une  made  almost  wholly  in  regard  to 


the  efficacy  of  the  various  processes 
for  fixing  atmospheric  nitrogen.  Truth 
to  say,  the  Muscle  Shoals  enterprise 
has  nothing  to  do  with  the  quarrel  as 
to  which  process  is  best  or  which  is 
worst.  In  fixing  atmospheric  nitrogen 
at  Muscle  Shoals,  we  are  faced  with  a 
business  proposition  more  than  a 
chemical  and  research  one.  Knowing 
that  the  cyanamid  process  will  fix 
atmospheric  nitrogen,  the  business 
proposition  we  necessarily  must  con- 
sider is  this:  Shall  we  junk  the  entire 
enterprise  and  let  it  degenerate  into 
merely  a  power  station,  or  shall  we  put 
the  enterprise  at  work  fixing  nitrogen, 
first  of  all,  and  later  manufacturing 
and  distributing  fertilizers? 

Nitrogen  fixation  is  comparatively, 
as  all  know,  a  new  commercial  under- 
taking. It  is  like  most  other  business 
enterprises  in  that  there  is  no  one 
absolutely  best  method  for  fixing 
nitrogen.  If  there  were  some  other 
process  installed  at  Muscle  Shoals  than 
the  cyftiiftniid  one,  and  if  conditions 
for  that  other  process,  whatever  it 
might  be,  were  such  as  the  process 
necessarily  must  have,  then  the  business 
proposition  facing  us  would  be  to  make 
that  process  operative. 

The  Vabious  Processes 

The  Muscle  Shoals  controversy  now 
is  not,  when  properly  considered,  a 
battle  between  and  among  the  proc- 
esses. More  accurately,  it  is  a  battle 
for  power,  meaning  whether  the  power 
shall  be  used  to  fix  nitrogen  and  make 
fertilizers,  or  whether  it  should  be 
distributed  over  transmission  lines  and 
sold  at  the  prevailing  kilowatt  hour 
rates.  It  need  not  be  maintained  that 
the  cyanamid  process  is  greatly  supe- 
rior to  any  other  known  process,  nor 
need  it  be  asserted  that  any  other 
process  is  so  perfect  as  to  eliminate 
every  other  method  of  nitrogen  fixation. 
The  so-called  synthetic  processes — ^the 
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most  commonly  known  one  being  the 
Haber  and  modifications  thereof — are 
good  and  undoubtedly  are  proving 
themselves  efficient  where  conditions 
are  advantageous  to  their  operation. 
One  such  condition  necessarily  must  be 
cheap  coal.  If  a  Haber  plant  should 
be  located  in  the  anthracite  coal  region 
of  Pennsylvania  where  coal  is  high  in 
price,  one  might  reasonably  state  that 
it  would  be  uneconomic  in  its  produc- 
tion of  fixed  nitrogen.  Such  location 
would  not  be  an  argument  to  maintain 
that  the  Haber  process  is  obsolete — ^to 
locate  a  Haber  plant  in  such  environ- 
ment would  merely  be  to  place  a  good 
process  in  a  bad  location. 

If  the  cyanamid  plant  at  Muscle 
Shoals  had  been  located  at  Des  Moines, 
Iowa,  where  power  is  not  cheap  and 
not  available  in  large  quantities  except 
at  high  prices,  the  plant  built  on  this 
location  would  be,  as  we  state,  "a  fish 
out  of  water."  Such  a  location  in  the 
case  of  the  cy&nAiBiid  process  would 
not  demonstrate  that  the  process  is 
obsolete,  but  merely  that  it  was  dis- 
advantageously  located. 

What  is  meant  by  the  above  state- 
ments, briefly,  is  that  various  processes 
are  good,  but  that  each  of  them  must 
be  placed  where  conditions  are  suitable 
for  its  operation.  A  condition  of  a 
Haber  process  plant  is  cheap  coal;  a 
condition  of  a  cyanamid  process  plant 
is  cheap  power.  Since,  then,  we  have 
a  cyanamid  plant  where  cheap  power 
can  be  made  available,  provided  such 
power  be  not  transmitted  for  other  uses 
over  long  distances,  we  may  conclude 
that  it  is  advantageously  situated  and 
can  be  made  to  operate  comparably  to 
other  cyanamid  plants  in  other  parts 
of  the  world  where  such  plants  are 
located  dose  to  the  cheapest  power 
known  which  is  hydro-electric  power. 
At  this  time,  however,  the  cyanamid 
plant  at  Muscle  Shoals  is  the  only  such 
plant  in  the  world  idle,  owing  to  the 


Congressional  inability  to  make  up  its 
mind  what  to  do  with  the  entire  Muscle 
Shoals  project. 

Those  who  advocate  the  b^inning  of 
operations  at  Muscle  Shoals  at  Nitrate 
Plant  No.  2  cannot  be  said  to  be  oppo- 
nents of  any  other  process  for  nitrogen 
fixation  which  is  known.  Such  persons 
can,  however,  be  said  to  commend  the 
cyanamid  process  which  is  installed  at 
the  Shoals  for  operation  under  condi- 
tions which  that  process  must  have  to 
operate  successfuUy  in  any  part  of  the 
world.  All  who  advocate  the  be^- 
ning  of  operations  at  the  Shoals  in  the 
fixing  of  nitrogen  and  the  making  of 
fertilizers  want  a  "free  field  and  no 
favors.*'  Neither  tariff  duties  nor 
opposition  to  the  introduction  of  other 
fixation  plants  in  our  nation  are  being 
advocated  as  methods  to  protect  the 
operations  at  the  Shoals.  Musde 
Shoals,  when  it  begins  to  operate,  must 
meet  world  competition  in  fixing  nitro- 
gen and  in  making  fertilizers.  If  it 
cannot  meet  this  world  competition,  it 
will  have  been  proven  to  be  an  un- 
economic venture.  Such  a  develop- 
ment would  be  true  no  matter  what 
process  might  have  been  installed  in 
the  beginning  at  the  Shoals. 

Referring  to  obsolescence  which  is 
so  much  heard  of  now  in  connection 
with  nitrogen  fixation,  it  may  be  stated 
absolutely  that  the  only  process  which 
is  obsolete  is  the  one  which  cannot  meet 
world  competition.  Thus  far,  neither 
the  Haber  nor  the  cyanamid  process 
has  been  proven  in  this  method  of 
definition  obsolete,  for  they  are  at  the 
present  time  meeting  competition  of 
the  entire  world  and  greatly  extending 
the  sale  of  products  made  by  the  two 
processes. 

The  Cyanamid  Process 

But  applying  ourselves  for  a  while 
more  specifically  to  the  cyanamid 
process  since  it  is  more  commcmly  sud 
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to  be  obsolete  and  so  described  mostly 
by  those  who  for  various  reasons  do  not 
care  to  see  Muscle  Shoals  made  opera- 
tive except  for  power»  let  us  see  what 
the  situation  is  relative  to  that  process. 
Fifteen  years  ago,  the  total  annual 
capacity  of  all  the  cyanamid  plants  in 
the  world  was  only  about  60»000  tons  of 
cyanamid.  Today,  there  are  at  least 
twenty-eight  cyanamid  plants  all  in 
operation  in  different  parts  of  the  world 
from  which  we  have  an  annual  tonnage 
of  cyanamid  somewhat  in  excess  of 
1,000,000  tons. 

On  the  American  continent,  the 
fixation  of  domestic  nitrogen  began  at 
Niagara  Falls  in  Canada  with  an  an- 
nual capacity  of  5000  tons  of  cyanamid. 
The  capacity  of  this  plant  has  steadily 
grown  until  last  year,  1925H26,  the 
plant  was  producing  at  the  rate  of 
120,000  tons  of  cyanamid  per  year. 
Down  at  Muscle  Shoals  we  have  a 
cyanamid  plant  about  this  same  annual 
capacity  which  is,  singularly,  idle  and 
is  alone  in  that  regard  among  cyanamid 
plants  anywhere  in  the  world. 

In  a  recent  month  this  plant  at  Ni- 
agara Falls,  Canada,  produced  11,000 
tons  of  crude  cyanamid  or  at  the 
rate  of  132,000  tons  per  year.  This 
monthly  production  was  equivalent  to 
2500  tons  of  nitrogen  or  at  the  annual 
rate  of  approximately  30,000  tons  per 
year.  This  does  not  look  much  like 
obsolesence  when  we  make  comparisons 
of  the  above  mentioned  amounts  with 
our  importations  of  Chilean  nitrates. 

Taking  the  world's  production  of 
cyanamid  of  1,000,000  tons  annually, 
uid  using  the  very  low  yield  of  17  per 
Dent  of  fixed  nitrogen,  this  gives  170,000 
tons  of  fixed  nitrogen  as  the  world's 
uinual  production  at  all  cyanamid 
plants.  Our  importations  of  Chilean 
nitrates  are  about  1,000,000  tons  an- 
nually, yielding  approximately  15  per 
sent  of  nitrogen.  This  gives  us  from 
:>iir  importations  of  Chilean  nitrates 


150,000  tons  of  nitrogen  annually.  We 
see,  then,  that  the  fixed  nitrogen  pro- 
duced at  all  cyanamid  plants  in  the 
world  is  20,000  tons  in  excess  of  our 
total  importations,  annually,  from 
Chile.  In  view  of  these  facts,  it  is 
hardly  possible  to  maintain  that  the 
cyanamid  process  is  obsolete,  for  to  do 
so  one  had  as  well  maintain  that 
Chilean  nitrates  are  likewise  obsolete. 
The  nitrate  plant  No.  2  at  Muscle 
Shoals  is  by  common  acceptance  now 
capable  of  producing  50,000  tons  of 
fixed  nitrogen  annually.  Since  Chilean 
nitrates  yield  about  15  per  cent  nitro- 
gen and  with  agriculture  in  the 
United  States  using  about  660,000 
tons  of  the  Chilean  products,  an- 
nually, we  find  that  we  are  importing 
for  agricultural  purposes  about  100,000 
tons  of  nitrogen,  annually,  from  Chile. 
Since  the  plant  at  Muscle  Shoals  has 
an  annual  capacity  equal  to  half  this 
amount,  it  is  inaccurate  to  claim  that 
the  Government's  cyanamid  plant  at 
Muscle  Shoals  is  obsolete  or  should 
any  longer  remain  idle.  It  is  a  neglect 
of  the  national  defense  of  the  country 
and  a  disregard  of  the  needs  of  agricul- 
ture that  the  plant  has  remained  idle 
as  long  as  it  has. 

Increased  Use  of  Cyanamid 

Another  approach  to  the  question  of 
obsolescence  in  regard  to  the  cyanamid 
process  is  a  study  of  the  increasing  use 
of  raw  cyanamid  in  the  world.  For 
instance,  we  find  in  a  report  issued  by 
the  Chemical  Division  of  the  United 
States  Bureau  of  Foreign  and  Domestic 
Commerce  the  information  that  in  1913 
Italy  consumed  15,000  metric  tons  of 
cyanamid.  This  consumption  had 
risen  in  1926  to  86,000  metric  tons. 
The  Commercial  Attache  of  the  United 
States  at  Brussels,  Belgium,  reports 
that  for  1926  30,000  tons  of  Chilean 
nitrate,  25,000  tons  of  sulphate  of  am- 
monia, 32,000  tons  of  cyanamid,  4000 
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tons  of  nitrate  of  lime,  2000  tons  of 
guano  were  imported  and  used  in  Bel- 
gium. These  figures  show  a  total 
consumption  of  nitrogen  in  Belgium  of 
approximately  16,000  tons.  Assuming 
that  the  32,000  tons  of  cyanamid  was 
of  a  reasonably  high  efficiency  and 
carried  20  per  cent  of  nitrogen,  we  find 
that  nearly  half  of  the  total  nitrogen 
imported  into  this  nation  was  in  the 
form  of  cyanamid.  From  a  recent 
Moscow,  Russia,  publication,  we  are 
informed  that  the  first  atmospheric 
nitrogen  fixation  plant  to  be  con- 
structed in  that  country  is  to  use  the 
cyanamid  process  and  will  start  out 
with  an  annual  capacity  of  10,000  tons. 

Improvement  of  Processes 

Various  nitrogen  fixation  processes 
have  gone  through  the  usual  evolutions 
towards  becoming  more  perfect  in  their 
operation.  The  Haber  process  now, 
undoubtedly,  is  more  efficient  than  was 
the  case  in  1916.  Its  efficiency,  under 
the  conditions  which  it  must  have  to  be 
successful,  is  demonstrated  by  the  in- 
creased production  of  the  plants  in 
various  nations  which  have  installed 
this  particular  process  for  fixed  nitro- 
gen. No  doubt,  the  Haber  process 
will,  in  future  use,  be  developed  beyond 
the  point  where  it  now  stands.  In  the 
case  of  the  cyanamid  process  an  equal 
progress  is  noted.  For  instance,  in 
1910  the  product  of  the  cyanamid 
process  in  America  contained  not  over 
17  per  cent  nitrogen;  in  1917,  this  per- 
centage had  increased  to  about  21  per 
cent,  while  at  the  present  time  the 
crude  product  before  it  is  converted 
into  fertilizer  carries  23.5  per  cent  of 
nitrogen. 

Further  efficiency  developments  in 
the  cyanamid  process  are  found  in  the 
increase  of  furnace  sizes  which  has 
meant  a  corresponding  decrease  in  the 
power  consumption  per  unit  of  product. 
Taking  the  power  consumption  in  1910 


per  unit  of  product  as  100,  the  present 
consumption  of  power  in  1927  in  the 
large  furnaces  with  improved  control 
stands  at  63.  Stating  this  information 
in  a  different  way,  we  find  that  in  the 
earlier  periods  of  production  using  the 
cyanamid  process  a  short  ton  of  nitro- 
gen consumed  about  S  horsepower- 
years.  In  1912,  the  power  factor  per 
short  ton  of  nitrogen  had  decreased  to 
2.5  horsepower-years.  Tracing  this 
development  down  to  more  recent 
years,  we  note  that  in  1916  Dr.  Charles 
L.  Parsons,  at  that  tinte  connected 
with  the  United  States  Bureau  of 
Mines,  stated  as  his  opinion  that  the 
cyanamid  process  required  22  horse- 
power-years per  short  ton  of  nitrogen. 
In  striking  opposition  to  this  veiy  hi^ 
estimate  is  the  solid  fact  that  the 
cyanamid  process  is  now  operating 
under  American  conditions  with  an 
average  consumption  slightly  less  than 
2  horsepower-years  per  short  ton  of 
nitrogen. 

Since  the  cyanamid  process  is  one  of 
mechanics  more  than  of  chemistry,  the 
product  can  be  secured  on  large  scale 
operations  with  a  minimum  employ- 
ment of  labor.  This,  also,  effects  a 
great  lessening  of  the  cost  factor  in  the 
final  product.  As  compared  to  the 
production  of  synthetic  ammonia,  bj 
using  the  cyanamid  process,  approxi- 
mately two  men  of  every  three  arc 
eliminated,  and  the  one  man  left  is  of 
that  characterization  known  as  the 
common  laborer,  whereas  under  the 
synthetic  production  of  ammonia,  the 
three  men  required  are  really  tedi- 
nologists,  and  under  American  condi- 
tions would  require  to  be  paid  very 
high  wages. 

Perhaps  it  is  not  necessary  to  give  so 
much  attention  to  the  question  of 
obsolescence,  but  if  we  are  dealing  vitli 
the  question  of  nitrogen  at  Mnsde 
Shoals,  and  it  can  be  demonstnted 
that  any  particular  process,  cyantfoxl 
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or  otherwise,  really  is  obsolete,  we 
should  at  once  eliminate  that  process 
from  further  consideration  by  Congress. 
Information  such  as  just  given,  how* 
ever,  does  not  give  strength  to  the 
assertion  that  the  cyanamid  process  is 
obsolete. 

How  Shall  We  Get  NrrBOOEN 
AT  Muscle  Shoals 

Now,  the  question  is:  What  shall  be 
done  in  order  to  get  nitrogen  at  Muscle 
Shoals?  The  farmers  are  the  only 
group  which  have  had  from  the  begin- 
ning a  consistent  nitrogen  fixation- 
fertilizer  program  at  the  Shoals.  Their 
program  now,  as  it  has  been  from  the 
beginning,  is  in  favor  of  leasing  the 
project  as  a  unit  to  a  lessee,  thus  again 
oonmiitting  the  farmer  to  the  idea  that 
private  operation  is  to  be  preferred 
over  and  above  government  operation 
of  this  or  similar  undertakings.  Title 
to  properties  shaU  reside  perpetually 
with  the  United  States,  and  the  dura- 
tion of  the  contract  shall  be  fifty  years. 
Iron-bound  terms  must  be  in  the  con- 
tract which  will  require  the  lessee  to 


reach  nuLTiimiTn  production  in  as  short 
a  time  as  possible  and  sell  and  distrib- 
ute such  production  under  the  jurisdic- 
tion of  a  Muscle  Shoals  farmer  board. 
The  products  to  be  made  at  the  Shoals 
shall  be  such  as  will  carry  not  less  than 
40  per  cent  plant  food,  and  there  must 
be  no  separation  of  power  available  at 
Muscle  Shoals  from  the  fixation  of 
nitrogen  and  the  making  of  fertilizers. 
The  Government  must  be  protected 
in  this  contract  in  regard  to  payments, 
both  amortization  and  interest,  so  that 
in  time  it  will  recover  from  the  lessee 
the  reasonable  peace-time  costs  of  the 
project  and  still  retain  title  thereto. 
All  this  and  more  is  incorporated  in 
the  Madden  bill,  H.  R.  441,  70th 
Congress. 

Any  proposal  which  deviates  from 
the  above  fundamental  features  of  the 
lease  can  be  accused  of  not  carrying 
forward  the  original  intent  of  the  Con- 
gress when  the  Muscle  Shoals  project 
first  was  authorized,  and  assuredly  can 
be  criticized  as  being  not  what  the 
farmers  desire  from  this  great  under- 
taking. 
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MUSCLE  SHOALS  is  a  war  legacy. 
Before  1916  our  chief  source 
of  supply  of  nitrates  needed  in  the 
manufacture  of  munitions  was  Chile. 
It  was  thought  that  if  we  entered  the 
World  War  we  should  have  some  means 
of  producing  those  nitrates  in  this 
country.  The  National  Defense  Act 
was  passed  June  3,  1916.  Clause  1^ 
of  that  Act  authorissed  the  President  to 
select  one  or  more  sites  in  this  country 
where  cheap  water  power  could  be 
developed  for  the  purpose  of  extracting 
nitrogen  from  the  air.  The  nitrates 
produced  were  to  be  used  for  munitions 
in  time  of  war  and  in  the  manufacture 
of  fertilizers  and  other  useful  products 
in  time  of  peace.  The  Act  further 
provided  that  the  plants  should  be 
operated  solely  by  the  Government  and 
not  in  conjunction  with  any  other 
industry  or  enterprise  carried  on  by 
private  capital. 

President  Wilson  chose  the  Muscle 
Shoals  at  Florence,  Alabama,  on  the 
Tennessee  River.  Power  was  needed 
for  construction  work,  and  the  first 
thing  done  was  to  enter  into  a  contract 
with  the  Alabama  Power  Company, 
which  had  a  steam  plant  at  Gorgas,  the 
mouth  of  a  coal  mine,  00  miles  south  of 
Muscle  Shoals.  The  plan  of  work  at 
Muscle  Shoals  called  for  three  dams, 
two  navigation  dams  and  one  power 
dam,  two  nitrate  plants,  two  electrical 
steam  plants,  power  house,  lock,  indus- 
trial village,  and  the  purchase  of  a 
large  tract  of  land  and  the  Waco  lime 
quarry.  When  the  armistice  was  signed 
in  1918,  $105,000,000  had  been  ex- 
pended, two  nitrate  plants  and  the 
steam  plants  were  completed  and  some 


work  had  been  done  on  the  power  and 
navigation  dams.  The  immediate 
need  for  nitrates  was  passed,  and  so  the 
question  of  the  disposition  of  Musde 
Shoals  came  before  the  Congress. 

Congressional  Activity  on  Muscle 

Shoals 

To  go  into  the  detail  of  Congressional 
activity  since  1918  would  take  far  too 
much  time  and  space.  Each  year 
several  proposals  have  been  presented 
to  Congress  without  success.  In  the 
spring  of  1925  President  Coolidge 
appointed  five  men  to  serve  on  a  Musde 
Shoals  Commission.  The  duty  of  this 
Commission  was  to  assemble  reliable 
information  for  Congress  as  to  the  pro- 
duction of  nitrates  and  to  report  not 
later  than  November  15, 1925,  upon  the 
most  practical  method  of  utilizing  the 
nitrate  plants  to  the  best  advantage. 
During  the  first  session  of  the  69Ui 
Congress  four  bills  and  one  resolution 
were  introduced.  By  the  passage  of  the 
House  Concurrent  Resolution  No.  4 
in  March,  1926,  a  joint  committee  on 
Muscle  Shoals  was  created.  This  com- 
mittee was  composed  of  three  members 
from  the  Senate  Committee  on  Agri- 
culture and  Forestry  and  three  members 
of  the  House  Committee  on  Military 
A£Fairs.  They  were  authorized  to 
conduct  negotiations  for  a  lease  or 
leases  of  the  properties  at  Musde 
Shoals  and  in  April,  1926,  they  recom- 
mended a  proposal  by  thirteen  allied 
power  companies  and  submitted  a  hill 
embodying  this  offer. 

The  first  and  second  sessions  of  the 
69th  Congress  adjourned  without  tak- 
ing any  action  on  this  bill,  and  tlie 
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problem    of   Muscle   Shoals   remains 
unsolved. 

In  the  meantime,  however,  Congress 
has  made  provision  for  continuing 
construction  work  on  the  dams  and 
power  house.  In  1918  the  preliminary 
work  at  Wilson  Dam  such  as  construc- 
tion of  camp,  roads,  railroads  and 
coffer  works  was  begun  together  with 
the  purchase  of  suppUes  and  equip- 
ment. This  work  was  stopped  in 
August,  1918,  by  order  of  the  War 
Industry  Board  and  resumed  in  No- 
vember of  that  year.  Work  on  the 
lock  and  dam  and  power  house  was 
continued  imtil  June,  1921,  when 
because  of  lack  of  funds  it  was  gradu- 
ally shut  down  imtil  it  was  practically 
on  a  maintenance  basis,  and  it  was 
not  until  the  fall  of  1922  that  funds 
were  available  to  actiutUy  resume 
work. 

Wilson  Dam  and  the  power  house 
were  completed  in  1925,  and  the  first 
generator  to  be  put  under  load  was  in 
Sejytember  of  that  year.  This  work 
has  been  done  under  the  supervision  of 
army  engineers. 

League  of  Women  Voters  and 
Muscle  Shoals 

Since  1921  the  National  League  of 
Women  Voters  has  had  Muscle  Shoals 
on  its  program.  For  five  years  the 
League  studied  it  carefully  from  all 
ancles.  And  in  the  Convention  of 
1926  the  Ijcague  went  on  record  as 
favoring  Government  operation  of 
Muscle  Shoals. 

It  has  been  my  privilege  within  the 
last  month  to  be  one  of  the  two  members 
of  the  National  League  of  Women 
Voters  to  visit  Muscle  Shoals.  For 
six  years  we  have  attended  the  Con- 
gressional hearings,  we  have  sat  in  the 
gallery  of  both  the  House  and  the 
Senate  and  listened  to  the  debate  on 
the  floor,  we  have  read  everything 
available  and  have  talked  to  many 


people  regarding  its  disposition.  With- 
in the  last  year  statements  have  been 
made  which  have  in  part  contra- 
dicted much  that  we  had  read.  We 
were  told  that  Muscle  Shoals  was  in  a 
run-down  condition,  going  to  rack  and 
ruin,  that  rust  was  the  predominating 
color  at  the  nitrate  plants,  that  the 
potential  power  there  was  of  no  im- 
portance to  the  South.  Li  fact  one  of 
our  League  members  living  in  a  south- 
em  state  received  with  her  October 
electric  light  bill  a  flier  which  read  in 
this  manner:  '*Do  not  believe  all  you 
read  and  hear  about  Muscle  Shoals; 
there  is  not  power  enough  there  to 
supply  more  than  one  small  town." 
We  decided  to  go  and  see  for  oiur- 
selves. 

There  was  no  rust.  It  came  to  us 
forcibly  when  we  first  stepped  into  one 
of  the  buildings  of  the  nitrate  plant 
No.  2.  For  nearly  ten  years  the 
machines  have  stood  idle,  yet  each  was 
cleaned,  polished,  oiled.  The  only  rust 
we  saw  was  on  a  small  scrap  heap  which 
had  been  dumped  from  some  other 
war  activity  and  which  the  Army 
Engineer  in  charge  of  Muscle  Shoals 
had  no  authority  to  move.  We  looked 
for  signs  of  deterioration  and  ruin,  and 
were  only  conscious  as  housekeepers 
that  Uncle  Sam  knew  how  to  keep 
property  under  his  care  in  excellent 
condition. 

Our  first  desire  was  to  see  Wilson 
Dam  and  the  power  house,  and  to 
check  up  on  the  statement  that  the 
power  developed  there  was  of  no  great 
importance.  It  would  be  impossible 
to  describe  the  physical  structure  of 
Wilson  Dam.  To  a  woman  it  seems 
nothing  short  of  a  miracle  that  human 
hands  working  against  such  odds  could 
build  it.  The  mere  mathematics  of  it 
are  almost  beyond  her  ken.  What 
she  can  understand,  however,  are  the 
possibilities  of  such  a  project  once  it  is 
finished. 
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Power  fbom  Muscub  Shoals 

It  was  in  the  power  that  our  great 
interest  centered,  because  we  had  a 
vision  of  what  power  from  Muscle 
Shoals  might  mean  to  the  homes  in 
that  region.  While  we  wait  for  G>n- 
gress'  decision  some  power  is  being 
generated  and  sold  to  the  Alabama 
Power  Com]>any.  Eight  units  in  the 
power  house  are  ready  to  be  put  in 
operation  and  there  are  wheel  {uts  for 
ten  more  units.  Not  more  than  four 
units  have  been  in  operation  at  a  time. 
We  learned  the  "'flier'*  to  the  contrary 
that  it  was  not  because  of  lack  of  power, 
but  because  of  the  inabiUty  of  the 
Alabama  Power  Company  to  take  it 
away.  According  to  the  figures  of  the 
Army  Engineer  in  charge  the  capacity 
of  the  Alabama  Power  Company 
transmission  lines  from  nitrate  plant 
No.  2  is  120,000  kilowatts  with  normal 
line  losses,  and  this  capacity  can  be  in- 
creased to  180,000  kilowatts  by  overload. 

We  were  given  to  understand  it 
would  cost  the  Alabama  Power  Com- 
]>any  several  miUion  dollars  to  build 
transmission  lines  capable  of  taking 
away  the  powerwhich  can  bedeveloped. 
One  reason  why  this  has  not  been  done 
is  because  with  the  fate  of  the  Muscle 
Shoals  still  undecided  no  long-time  con- 
tract may  be  made.  Hence,  on  thirty 
days'  notice  the  Government  can  stop 
selling  power.  For  this  power  which 
the  Government  sells  the  Alabama 
Power  Company  pays  2  mills  a  kilowatt 
hour — ^it  is  sold  in  Alabama  up  to  8 
cents  a  kilowatt  hour. 

These  are  the  figures  given  us  by  the 
Army  Engineers  on  the  revenue  re- 
ceived from  the  sale  of  electric  energy 
generated  at  Wilson  Dam  from  Sep- 
tember 12,  1925,  to  October  31,  1927: 

September  12  to  October  31, 1925. .  $73,453.37 
January  1  to  December  81. 1026. . .  872,617.47 
January  1  to  October  81,  1927. . . .  1,020,585.78 


Total $1,966,606.62 


During  the  operating  period  in  1925, 
the  hydraulic  and  electrical  machineiy 
was  being  tested  and  it  was  impracti- 
cable to  run  more  than  one  unit  at  a 
time,  and  operation  was  intermittent, 
due  to  the  necessity  of  changing  con- 
nections, making  adjustments,  etc 
The  testing  continued  to  March  31, 
1926,  but  four  units  were  available 
after  December  31,  1925.  April  1, 
1926,  is  taken  as  the  date  on  which  the 
plant  was  placed  in  commercial  opera^ 
tion. 

No  power  was  sold  from  Jidy  5  to  15 
indusive,  1926,  during  which  time  a  new 
agreement  was  under  consideration  by 
the  War  Department  and  Alabama 
Power  ComfHmy. 

The  money  received  from  the  sale  61 
power  is  deposited  in  the  Treasury  of 
the  United  States  as  '*  miscellaneous 
receipts." 

It  is  interesting  to  compare  the 
annual  revenue  from  three  or  four 
units  at  2  mills  per  kilowatt  hour  with 
the  best  power  bid  which  has  as  yet 
been  submitted.  If  the  Govemmoit 
accepted  this  bid  it  would  receive  dur- 
ing the  fifty  years  of  the  lease  (600,000 
per  annum  for  six  years,  $1,200,000  per 
annum  for  the  next  six  years,  $1 ,500,000 
per  annum  for  the  next  six  years  and 
$2,000,000  per  annum  for  the  remaining 
thirty-two  years. 

We  were  intensely  interested  in  the 
figures  of  Mr.  J.  C.  Stiles,  who  is  en- 
gaged in  power  study  work  under  the 
district  engineer  at  Florence,  which 
showed  the  relative  output  of  electric 
energy  in  several  southern  states. 
According  to  his  figures  the  public 
utility  companies  in  the  state  of  Ala- 
bama, including  Wilson  Dam,  produced 
in  1926  1,582,717,000  kilowatts;  in 
Georgia,  710,578,000  kilowatt  hours; 
in  Mississippi,  58,667,000  kilowatt 
hours,  and  in  Tennessee,  894,015,000 
kilowatt  hours.  The  kilowatt  hours 
produced  at  Wilson  Dam  during  that 
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period  were  436»808,735  kilowatt  hours. 
Mr.  Stiles  figures  that  Wilson  Dam  b 
capable  of  producing  from  1,500,0009- 
000  to  2,000,000,000  kilowatt  hours  per 
annum. 

Muscle  Shoals  has  a  weak  spot  which 
must  be  considered.  The  flow  of  the 
river-  is  far  from  constant;  it  varies 
with  the  seasons;  the  primary  power  m 
round  numbers  is  100,000  horsepower. 
Yet  at  times  of  the  year  enough  water 
goes  over  the  dam  to  make  a  million 
horsepower.  There  are  two  ways  of 
equalizing  the  flow:  by  storage  dams 
and  by  supplementary  power  from 
steam  plants.  Already  estimates  have 
been  made  for  a  second  power  dam  at 
Cove  Creek  on  the  Clinch  River.  If 
this  were  constructed  it  would  double 
the  primary  power  at  Wilson  Dam. 

Government  Operation  of  Muscle 

Shoals 

One  of  the  reasons  underlying  the 
League  of  Women  Voters'  stand  for 
Government  operation  of  Muscle 
Shoals  was  the  feeling  that  Muscle 
Shoals  and  the  Tennessee  River  should 
be  developed  as  one  project,  that  there 
are  three  phases  of  such  project,  power, 
flood  control,  and  navigation.  The 
Tennessee  River  flows  through  the 
heart  of  the  South.  In  its  unimproved 
state  it  is  not  navigable.  Senator 
Norris  of  Nebraska  writing  in  "The 
New  South,"  July,  1927,  says  regarding 
navigation,  "In  order  to  secure  to  the 
people  of  the  South  the  use  of  their  own 
property,  it  was  proposed  in  Congress 
that  the  Government  should  make  a 
complete  survey  of  the  Tennessee 
River  and  all  its  tributaries,  and  that 
there  should  be  built  from  time  to  time 
during  the  next  ten  or  fifteen  years,  a 
network  of  dams  for  the  improvement 
of  navigation,  the  control  of  flood 
waters,  and  the  development  of  elec- 
tricity. It  is  only  by  dealing  with  a 
system  of  this  kind  we  can  get  the 


maximum  amount  of  benefit  from  the 
minimum  cost.*' 

Aid  to  Navigation 

An  attempt  to  aid  navigation  in  a 
small  way  has  been  made  at  Dam  No.  1, 
which  is  a  navigation  dam.  Dam  No. 
3  is  to  be  a  navigation  dam  also,  but 
work  has  never  really  been  started  on  it. 
The  chief  of  engineers  has  stated  that 
$9,000,000  is  a  fair  assessment  for  the 
benefits  to  navigation  of  Dam  No.  1, 
and  the  President's  Muscle  Shoals 
Commission  estimated  $10,000,000. 

Wherever  Muscle  Shoals  is  discussed 
there  is  always  the  cry  "cheap  ferti- 
lizers for  the  farmer."  It  has  come 
almost  to  be  a  political  slogan.  There 
are  those  who  think  that  the  power  at 
Wilson  Dam  should  be  used  exclusively 
for  the  manufacture  of  fertilizers  in 
time  of  peace.  They  think  that  if  the 
nitrate  plants  are  leased  Wilson  Dam 
should  be  included  and  if  there  is 
excess  power  it  may  be  sold  by  the 
lessee.  There  are  others  who  feel  that 
it  is  a  questionable  thing  to  lease  on 
those  conditions.  It  has  never  yet 
been  satisfactorily  proven  that  cheap 
fertilizers  can  be  {NtKiuced  at  nitrate 
plant  No.  £. 

At  the  time  the  National  Defense 
Act  was  passed  it  was  generally  believed 
that  by  the  use  of  cheap  power  we 
would  be  able  to  take  nitrogen  from  the 
air  at  a  cost  that  would  lessen  the  cost 
of  fertilizer. 

The  Arc  process  was  the  first  method 
used  to  take  nitrogen  from  the  air; 
it  required  a  great  deal  of  cheap  power. 
The  cyanamid  process  was  discovered 
to  take  much  less  power.  It  was 
known  that  the  Germans  were  working 
on  a  method  said  to  be  a  great  improve- 
ment over  the  cyanamid  process.  This 
was  known  as  the  Haber  process. 
While  the  details  of  this  process  were 
not  fully  understood,  still  the  experts 
thought  there  was  a  chance  to  con- 
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struct  a  plant  using  this  process  to 
extract  the  nitrogen  from  the  air. 
Nitrate  plant  No.  1  was  in  the  nature 
of  an  experiment  and  was  a  total  failure. 

The  building  is  supplied  with  a  steam 
plant  and  can  be  used  for  other  com- 
mercial purposes.  Since  the  war,  how- 
ever, we  have  learned  the  details  of 
the  Haber  process.  Constant  improve- 
ment is  being  made,  and  with  every 
new  improvement  less  and  less  power  is 
needed.  Today  anyone  constructing  a 
nitrate  plant  locates  it  near  the  soiurce 
of  cheap  coal  rather  than  water 
power. 

Nitrate  plant  No.  £  is  constructed  to 
extract  nitrogen  from  the  air  by  the 
cyanamid  process.  It  is  capable  of 
extracting  40,000  tons  of  nitrogen  from 
the  atmosphere  in  a  year.  The  process 
is  not  obsolete,  but  experts  say  the  time 
is  not  far  distant  when  it  will  be.  The 
American  Cyanamid  Company  has 
submitted  a  bid  for  nitrate  plant  No.  2 
which  includes  Wilson  Dam. 

Are  we  going  to  sign  away  our  prop- 
erty for  fifty  years?    Are  we  sure  that 


the  American  Cyanamid  will  produce  a 
fertilizer  which  will  be  cheap  for  the 
farmer?  Is  it  not  possible  that  within 
a  period  of  fifty  years  experimentation 
in  the  manufacture  of  nitrates  will 
reach  the  place  where  very  little  power 
will  be  used  even  in  the  cyanamid 
process?  Who  will  get  the  benefit  cl 
the  sale  of  the  surplus  power  from 
Wilson  Dam,  and  is  the  rental  whidi 
the  Cyanamid  Company  offers  large 
enough  to  repay  us  for  investing  about 
$160,000  and  for  giving  up  our  property 
for  half  a  century? 

The  late  Walter  Durand  in  his  last 
article  called  attention  to  the  '"need 
for  public  yard  sticks*'  by  which 
public  and  private  ownership  of  power 
enterprises  mi^t  be  measured.  We 
are  constantly  being  told  that  public 
ownership  will  not  work.  W^e  have 
no  great  public  power  enterprise  and 
therefore  no  means  of  compariscMi, 
and  the  National  League  of  Women 
Voters  feels  that  Muscle  Shoals  rightly 
developed  could  be  used  as  a  ''publk 
yard  stick." 


Book  Department 


L^tan£»  John  H.  A  History  of  American 
Foreign  Policy.  Pp.  ziv,  725.  Price, 
$4.00.  Garden  City:  Doubleday,  Page 
and  Company,  1927. 

The  general  interest  in  questions  of  inter- 
national relations  since  the  World  War  and 
the  new  courses  being  offered  on  that  sub- 
ject in  our  universities  and  colleges  have 
been  recently  met  by  a  number  of  volumes 
which  attempt  to  present  the  foreign  policy 
of  the  United  States  as  a  continuous  devel- 
opment from  its  beginnings  to  the  present 
day.  The  volume  before  us  is  the  latest  of 
these,  and  it  will  receive  a  cordial  welcome 
from  the  public  at  large  as  well  as  from 
academic  circles.  For  it  is  not  only  a 
scholarly  treatise,  such  as  might  have  been 
expected  from  one  of  the  author's  profes- 
sional standing,  but  is  at  the  same  time  an 
unusually  readable  stoiy,  tdid  in  easy 
narrative  form,  made  graphic  by  the  intro- 
duction of  numerous  quotations  from 
documentaiy  material,  and  interspersed 
with  the  author's  comments  and  occasional 
vigorous  criticisms. 

A  Hisiory  of  American  Foreign  RdaHons 
might  perhaps  be  a  more  descriptive  title. 
For  the  volume  covers  all  of  the  important 
incidents  in  the  diplomatic  intercourse  of 
the  United  States  and  introduces  a  number 
of  topics  and  much  historical  detail  which 
could  scarcely  come  under  the  head  of 
"Foreign  Policy"  if  by  that  title  is  meant 
the  principles  which  more  or  less  consis- 
tently have  guided  the  United  States  in  its 
relations  with  other  states.  The  chrono- 
logical method,  inseparable  from  a  histoiy, 
IB  rdieved  by  a  topical  treatment  consisting 
of  six  periods,  each  marking  a  new  trend  in 
our  for^gn  relations.  "  Republican  Princi- 
ples and  Ideals"  covers  both  the  French 
Alliance  and  the  policy  of  neutrality. 
"DeBance  of  the  Old  Worid"  includes  the 
struggle  for  neutral  rights  and  the  an- 
nouncement of  the  Monroe  Doctrine. 
'*  Bounding  Out  Seas  and  Looking  Over 
Borders"  deab  with  territorial  and  com- 
madal  expansion  and  the  opening  of  the 
Far  East.  ''Safeguardmg  the  Union"  is 
concerned  primarily  with  the  diplomacy  of 


the  Civil  War,  while  "Expansion  in  Carib- 
bean and  Pacific"  and  "Intervention  in 
Europe"  take  up  the  more  recent  phases  of 
American  diplomacy. 

Among  the  many  judgments  which  the 
author  expresses  upon  men  and  events  it  is 
interesting  to  note  his  defense  of  Jefferson's 
position  in  1793,  his  legal  justification  of 
the  Louisiana  Purchase,  his  criticism  of  the 
anti-slavery  tradition  with  respect  to  the 
annexation  of  Teacas  and  the  Mexican  War, 
his  defense  of  the  Qayton-Bulwer  Treaty, 
and,  coming  down  to  more  recent  times,  his 
sharp  criticism  of  Secretary  Hughes'  policy 
towards  the  League  of  Nations.  The  sur- 
vey of  the  events  leading  up  to  American 
participation  in  the  World  War  and  of  the 
attitude  of  the  Senate  towards  the  League  of 
Nations  is  written  with  a  conscious  effort  at 
impartiality,  although  it  is  dear  on  which 
side  the  sympathies  of  the  author  lie.  A 
closing  chapter  asserts  that  the  present 
policy  of  "Cooperation  without  Entangling 
Alliances"  is  "an  empty  formula"  and  "a 
species  of  camouflage,"  and  points  out  that 
both  the  economic  rehabilitation  of  Europe 
and  the  problem  of  disarmament  are  funda- 
mentally political  questions. 

The  typography  of  the  volume  is  quite 
equal  to  its  contents.  The  marginal  head- 
ings are  an  undoubted  help  to  the  student, 
and  the  blocking  of  direct  quotations  from 
documentary  material  will  be  of  great  assis- 
tance to  teachers  in  using  the  volume  as  a 
basic  text.  Professor  Latan6's  volmne  is 
destined  to  have  a  wide  circulation  in  our 
universities  and  colleges  and  it  is  to  be 
h<^)ed  an  equally  wide  circulation  outside  of 
academic  halls  in  view  of  the  urgent  need 
for  accurate  and  unbiased  information  upon 
American  foreign  policy  in  the  light  of  its 
past  traditions. 

C.  G.  Fenwick. 

Saenz,  Moibeb  and  Priestlet,  Herbert  I. 
Some  Mexican  Prdbleme.  Pp.  ix,  174. 
Price,  $2.00.  Chicago :  The  University  of 
Chicago  Press,  1926. 

These  six  lectures  on  Mexico  were  deliv- 
ered during  the  summer  of  1926  before  the 
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Third  Institute  on  the  Harris  Foundation 
at  the  University  of  Clucago.  The  first  three 
deal  with  the  Program  of  the  Mexican 
Government  and  were  ddivered  by  Sefior 
Moises  Saenz,  Subsecretary  of  Education 
of  Mexico.  The  last  three  lectures  are  by 
Herbert  I.  Priestley,  Librarian  at  the  Uni- 
versity of  California,  author  of  the  best 
recent  history  of  *'The  Mexican  Nation*' 
(192S),  and  an  acknowledged  authority  on 
that  country. 

This  small  v<^ume  contains  a  keen  critical 
analysis  of  present  conditions  in  Mexico. 
Its  discussions  of  the  recent  relations  of  the 
United  States  with  its  southern  neighbors 
are  most  enlightening.  Sefior  Saenz  main- 
tains that  there  has  been  but  one  revolution 
in  Mexico  since  1910 — the  continuous  fight 
of  the  landed  aristocracy  against  the  people, 
of  "privilege  against  destitution.''  He 
shows  the  marked  progress  made  by  l|ibor  in 
his  country  under  the  influence  of  the 
American  Federati<»i  of  Labor.  His  discus- 
sion regarding  the  influence  of  American 
capital  and  commerce  in  Mexico  tends,  how- 
ever, to  be  an  ex-parte  statement;  it  leans 
toward  nationalistic  resentment  rather  than 
scientific  accuracy. 

Dr.  Priestley's  discussions  are  masteriy — 
neither  fulsome  praise  nor  passionate  con- 
demnation of  American  policies.  They 
supplant  the  querulousness  of  diplomatic 
legalisms  with  a  warmth  of  neighborly 
respect  and  admiration. 

Habbt  T.  Colunob. 

RiPLET,  WiLUAM  Z.  Main  Street  and 
WaU  Street.  Pp.  v,  S59.  Boston:  Little, 
Brown  and  Company,  1027. 

It  is  only  seldom  that  the  vituperative 
pen  of  a  college  professor  creates  the  com- 
motion which  was  aroused  in  financial  and 
official  circles  by  the  publication  of  the 
series  of  articles  on  corporate  practices 
which  first  appeared  in  the  Atlantic  Monthly 
and  which  were  subsequently  expanded 
into  the  present  volume.  Members  of  the 
New  York  Stock  Exchange  literally  "sat  up 
and  took  notice."  The  Interstate  Com- 
merce Commission,  in  several  of  its  recent 
decisions,  has  heeded  the  note  of  warning 
soimded  by  Professor  Ripley,  while  the 
Committee  on  Industrial  Securities  of  the 
Investment  Bankers  Association  of  America 


has  publicly  expressed  its  disapproval  of 
some  of  the  corporate  machinations  duci- 
dated  so  forcefully  in  Main  Street  and  IFofi 
Street,  In  the  words  of  the  author  "sudi 
immediate  and  well-nigh  unanimous  re- 
sponse to  but  a  slight  stimulus  is  perhaps 
unique  in  our  economic  annals."  It  reflects 
not  only  a  growing  consciousness  of  the 
existence  of  unsocial  tendencies  in  modem 
corporate  activity,  but  more  interestingly 
reveab  the  fact  that  the  modem  college 
professor  can  and  does  at  times  step  oat  of 
his  proverbial  r6le  of  groping  abstract 
theorist  to  hold  up  the  minor  to  the  grim 
realities  of  life.  />  >^ 

Main  Street  and  Wall  Street  makes  de- 
cidedly entertaining  as  well  as  profoundly 
instructive  reading.  Even  though  we  may 
be  inclined  to  minimize  the  importance  of 
voting  rights  to  the  average  stockholder  and 
to  deprecate  the  significance  of  divesting 
ownership  from  control  in  modem  corpoiate 
procedure,  the  fact  remains  that  the  author 
has  rendered  a  very  timdy  service  by  in- 
quiring "deeply  concerning  thoae  thingB 
which  might  better  serve  the  conunon  good 
than  is  now  the  case." 

KablScholk. 

Tabdusit,  ANDid:.  France  and  America: 
Some  Experiences  in  Cooperation.  Yp. 
viii,312.  Price,  $3.00.  Boston  and  New 
York:  Houghton  Mifflin  Company. 

M.  Tardieu,  in  this  excellently  written 
book,  presents  a  picture  of  the  reJationship 
that  has  existed  between  his  country  and 
America  since  its  founding.  Remarkably 
unbiased  in  his  point  of  view,  he  allies  to 
the  problem  his  extensive  knowledge  of 
American  political  and  social  institutioDS 
and  habits  of  mind.  He  shows  clearly, 
insistently,  that  the  two  races,  so  opposite 
in  historic  traditions,  in  ideas  of  government, 
in  temperament,  have  much  to  offer  eacii 
other  in  the  way  of  mutual  hdp  and  under- 
standing. The  problem  of  tomorrow,  he 
says,  is  the  proper  ordering  of  Franco- 
American  friendship  that  it  may  be  fruitful 

The  war  brought  into  close  contact  two 
countries  that  are  potential  enemies;  since 
1918,  however,  the  gap  has  again  widened 
rather  than  lessened.  France,  concedes 
Tardieu,  has  as  frequently  taken  the  wrong 
course  in  her  dealings  as  has  the  United 


Book  Depabticbnt 


179 


Skates.  It  18  neoessaiy  that  she  borrow 
same  of  America's  optimism,  that  she  group 
her  forces  rather  than  her  weaknesses,  that 
she  put  hersdf  on  a  footing  of  equality  with 
the  United  States.  America,  on  the  other 
hand,  must  become  more  human,  must  cul- 
tivate greater  commercial  tact,  must  com- 
mit fewer  errors  of  judgment  and  action. 
Each  country  must  learn  to  know  the  other 
better. 

The  book  is  conceived  along  optimistic 
lines.  Tardieu  is  convinced  by  reason  and 
by  experience  of  the  coming  enlightenment 
for  which  he  pleads. 

Douglas  L.  Hunt. 

Sait,  Edward  M.  American  Parties  and 
Eleeiums.  Pp.  vii,  606.  New  York  and 
London:  The  Century  Company,  1927. 

This  book  starts  off  with  a  discussion  of 
manhood  suffrage  and  registration,  Negro 
suffrage  in  the  South,  woman  suffrage,  and 
organized  groups  and  public  opinion.  The 
author  justifies  this  on  the  basis  of  a  state- 
ment that  these  are  the  instruments  of  the 
party.  He  then  turns  to  the  nature  and 
history  of  parties,  party  organization, 
nominations,  and  finally  again  to  elections. 
The  text  is  replete  with  citations  and 
numerous  and  pertinent  quotations  from  the 
sources.  The  style  is  clear  and  interesting. 
The  book  is  us^ul  as  a  textbook  for  uni- 
versities, but  also  as  an  interesting  hand- 
book for  the  many  newer  voters  of  the  coun- 
try who  are  anxious  to  learn  the  ways  of 
politics  and  politicians. 

Cltdb  L.  King. 

Emoklmamn,  Gbza,  Ph.D.  Political  Phil- 
09ophy.  Pp.  xxiv,  898.  Price,  $3.00. 
New  York  and  London:  Harper  and 
Brothers,  1027. 

This  is  the  translation  of  a  book  by  this 
title  written  by  the  Hungarian  scholar. 
Doctor  Geza  Engelmann.  The  translator 
is  Doctor  Karl  Frederick  Geiser,  Professor 
of  Pditical  Science  in  Oberlin  College. 
Introductory  notes  have  been  added  written 
by  Professor  Oscar  Jaszi,  giving  the  back- 
ground of  the  times  in  which  each  of  these 
authors  lived,  with  the  exception  that  the 
introduction  on  Hamilton,  Madison  and 
Jay  was  written  by  Doctor  Geiser. 

This  is  not  a  r6sum^  of  the  more  im- 


portant theories  of  the  classical  political 
scientists,  nor  is  the  book  made  up  of  ex- 
cerpts of  the  original  text  with  comments 
and  footnotes.  On  the  contrary.  Doctor 
Engelmann  presents  what  he  finds  to  be  the 
essence  of  the  theories  of  fifteen  of  the 
greatest  philosophers  of  the  State.  The 
leading  and  creative  ideas  of  each  phil 
osopher  are  given.  In  his  own  footnote 
Doctor  Engelmann  said  that  his  aim  was 
'*not  to  interpose  my  own  ideas  in  a  way 
that  might  seem  inappropriate  or  discon- 
certing, but  rather  to  arrange  and  formu- 
late their  thoughts  clearly  and  concisely,  as 
if  the  masters  themselves  were  presenting, 
in  a  brief  discourse,  whatever  in  their  teach- 
ings is  of  importance  to  us — their  legacy 
to  us." 

The  political  scientists  whose  works  are 
thus  presented  are  Plato,  Aristotle,  St. 
Thonuis  Aquinas,  Dante,  Machiavelli, 
Thomas  More,  Thomas  Hobbes,  Baruch, 
Spinoza,  John  Locke,  Charles  de  Secondat, 
Baron  de  Montesquieu,  Jean  Jacques 
Rousseau,  Alexander  Hamilton,  James 
Madison,  John  Jay,  and  Jeremy  Bentham. 

Cltdb  L.  King. 

OoBURN,  W.  F.,  and  Goldenweiseb,  A. 
The  Social  Sciences  and  Their  Interrela- 
iions.  Pp.  viii,506.  Price, $8.50.  Boston: 
Houghton  Mifflin  Company,  1027. 

The  development  of  specialized  social 
sciences  from  "the  metaphysical  cradle  of 
Mother  Philosophy"  has  been  accompanied 
by  such  an  intellectual  division  of  labor 
that  synthesis  as  well  as  analysis  has  now 
become  necessary.  The  student  within  a 
particular  field  becomes  so  engrossed  with 
his  specialty  that  its  relationship  to  the 
general  field  of  the  other  social  sciences  is 
apt  to  be  obscured. 

Although  the  task  of  an  Aristotle,  or  even 
of  a  Herbert  Spencer,  in  the  synthesis  of  all 
knowledge  seems  difficult  to  imagine  today, 
it  does  seem  possible  and  desirable  oc- 
casionally ''to  beat  the  boundaries"  of  the 
different  social  sciences  and  to  glimpse  as  a 
whole  the  ''no  man's  lands"  of  social 
science.  To  see  the  interrelationshipNS  of 
the  different  social  sciences  and  to  discover 
the  effects  of  recent  developments  within 
each  social  science  on  all  the  others  is  the 
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ambitious  -  purpose  of  this  new  book  of 
Professors  Ogbum  and  Groldenweiser. 

The  social  sciences  are  divided  into  five 
grand  divisions.  In  the  first  portion  of  the 
book  the  relationship  of  anthropology  is 
traced  to  each  of  the  other  social  sciences. 
Then  follow*  in  turn,  discussions  of  the 
relationship  of  economics,  of  history,  of 
political  science  and  of  sociology  to  each  of 
the  other  social  sciences.  There  is  an 
introductory  chapter  on  the  general  field  of 
the  social  sciences  and  a  concluding  section 
on  the  relations  of  the  social  sciences  in 
general  to  such  allied  fields  as  biology, 
education,  the  natural  sciences  and  philos- 
ophy. 

As  each  chapter  is  written  by  a  different 
author,  some  duplication  and  a  lack  of 
continuity  are  inevitable.  Moreover,  there 
are  certain  apparent  differences  in  method 
of  treatment  and  in  the  value  of  the  various 
contributions.  Again,  the  editorial  pres- 
sure to  compress  within  one  small  book  this 
enormous  field  has  resulted  in  many  brief 
statements,  which  call  for  expansion,  and 
certain  general  statements,  which  require 
further  explanation. 

The  reviewer  would  not  presume  to  pass 
on  the  "correctness"  of  the  divergent  points 
of  view  of  the  numerous  authorities  in 
these  many  divergent  fields.  Such  a  dash 
of  opinion  is  to  be  desired  as  well  as  to  be 
expected.  Therein  lies  one  of  the  chief 
merits  of  the  book. 

The  authors  of  the  different  chapters  are 
leaders  within  their  respective  fields.  The 
editors  are  to  be  congratulated  on  having 
seciu*ed  the  co5peration  of  such  a  group  of 
social  scientists.  The  national  and  interna- 
tional reputations  of  the  contributors  to  this 
volume  make  it  deserving  of  the  study  of  all 
teachers  and  advanced  students  of  the 
social  sciences. 

The  Social  Sciences  may  perhaps  be 
described  as  an  orientation  textbook  for  all 
graduate  students  in  the  social  sciences. 
Although  open  to  many  criticisms — chief  of 
which  is  that  it  has  attempted  the  impossi- 
ble— ^this  book  makes  a  real  contribution  in 
itself,  as  well  as  pointing  the  way  toward  a 
more  comprehensive  and  intensive  synthe- 
sis of  the  social  sciences. 

S.  Howard  Pattbb80n. 


KiLBORNE,    RUSSEL    DONALD.      PrtflCtpfel 

of  Money  and  Banking.  Pp.  vii,  559. 
Price,  $4.00.  Chicago:  A.  W.  Shaw 
Co.,  1927. 

Professor  Kilbome  has  in  a  single  volume 
essayed  to  cover  an  extensive  field.  Tlie 
book  is  divided  into  four  parts,  <Hie  on 
Money,  another  on  Foreign  Exchange, 
another  on  Commercial  Banking  and  the 
Federal  Reserve  System,  another  on  Nod- 
Conmiercial  Banking.  Under  the  last 
heading  there  are  chapters  on  Trust  Com- 
panies, Savings  Banks,  Investment  Banks, 
Investment  Trusts,  the  Federal  Farm  Loan 
System,  and  the  Federal  Intermediate 
Credit  System.  The  broad  scope  al  the 
work  leads  to  its  chief  defect.  To  compres 
his  material  within  the  limits  designed. 
Professor  Kilbome  has  been  forced  ap- 
parently into  a  rather  didactic  treatment 
Principles  are  set  forth  without  sufficient 
demonstration  to  make  them  entirely  deir, 
and  occasionally  controversial  matter  it 
presented  in  a  positive  way  as  though  it 
were  a  statement  of  fact.  For  example,  on 
page  93,  *'  While  the  national  banks  are  still 
allowed  to  issue  notes,  the  issue  function 
wUl  toUhin  a  short  time  be  granted  only  to 
the  Federal  Reserve  Banks."  No  doubt 
that  is  the  hope  of  most  students  of  cunency 
problems;  it  may  even  be  highly  probable, 
but  whether  it  will  occur  within  a  short 
time  depends  upon  the  action  of  the  goveni- 
ment  when  the  bonds  securing  the  currency 
mature. 

The  author  explains  his  method  of  treat- 
ment by  pointing  out  in  his  preface  that  he 
is  emphasizing  fundamentals  and  principlei 
rather  than  facts  and  structure.  Although 
the  work  contains  no  original  contribution 
to  monetary  and  banking  theory,  it  ii 
clearly  written  and  its  subject  matter  n 
logicsJly  developed.  It  should  be  of  value 
to  those  who  desire  to  obtain  a  general 
picture  of  a  broad  field  without  delving 
deeply  into  any  part  of  it. 

W.  Carlton  Habus. 

Garis,  Rot  L.  Immigraium  i^effrtcftpa. 
Pp.  XV,  876.  Price,  $4.00.  New  Yo^: 
The  Macmillan  Co.,  1927. 

Professor  Garis  has  attempted  a  histoiy 
of  the  devdopment  of  "the  opposition  to 
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and  the  regulation  of  immigration  into  the 
United  States/'  It  was  not  his  purpose, 
however,  **io  judge  the  merit  and  trutkftdneae 
of  the  causes  of  the  opposition  and  legisla- 
tion" (p.  »). 

This  is  to  be  regretted,  for  throughout  the 
study  he  gives  the  impression  of  taking  the 
position  that  any  sort  of  restriction  legisla- 
tion is  better  than  none.  It  would  seem 
that  in  a  history  the  author  should  refrain 
from  constantly  praising  any  given  policy 
unless  sufficient  evidence  is  included  in 
support  of  such  an  attitude.  There  is  no 
adequate  analysis  of  the  economic,  social 
or  biological  effects  of  immigration,  yet 
there  is  assumed  an  urgent  need  for  legisla- 
tion to  prevent  the  immigrant  from  swamp- 
ing our  industries,  disrupting  our  govern- 
ment, fdling  our  jails,  hospitals  and 
almshouses  and  lowering  the  biological 
qualities  of  our  population.  PerhapNS  the 
writer's  approach  is  in  a  way  indicated  by  an 
isolated  illustration.  In  partial  support 
of  his  statement  that  "For  America,  the 
Japanese  are  a  nonassimilable  people,  as 
are  all  Asiatics  .  .  .,"  he  quotes  the  two 
lines  from  Kipling  beginning  ''East  is 
East  .  .  ."  (p.  S5S). 

In  spite  of  this  bias,  Immigration  Restric- 
(ton  is  a  most  valuable  study.  The  develop- 
ment of  the  restrictionist  policy  (as  a 
restrictionist  sees  it)  from  Colonial  times  to 
the  present  is  clearly  presented  though 
much  is  necessarily  omitted.  All  important 
immigration  legislation  is  admirably  sum- 
marized. Special  chapters  deal  with  Chi- 
nese and  Japanese  immigration.  The 
brief  foreword  by  the  Honorable  Albert 
Johnson,  Chairman,  Committee  on  Immi- 
gration and  Naturalization,  House  of 
Representatives,  whose  inmiigration  pol- 
icies are  well  known,  strikes  the  keynote  for 
the  vohime. 

Donald  Yottng. 

McCoifBB,  Carl  E.  City  Health  Adminie- 
tration.  Pp.  524.  New  York:  The  Mac- 
millan  Company,  1927. 

The  author,  in  the  preparation  of  this 
volume,  has  aimed  to  present  a  non-techni- 
cal treatise  on  municipal  health  administra- 
ti<m.  An  introductory  section  considers, 
first,  the  place  of  municipal  health  service 
in  the  field  of  public  welfare,  and,  second. 


the  administrative  relations  of  the  preven- 
tive and  curative  health  functions.  Great 
emphasis  is  placed  upon  the  advantages  to 
be  derived  from  the  consolidation  of  all 
health  and  welfare  functions  in  a  single 
department  with  a  competent  administra- 
tive head.  A  second  section,  comprising 
fuUy  two-thirds  of  the  volume,  deals  with 
the  organization  and  administration  of  sick- 
ness preventive  functions,  certainly  the 
larger  and  more  important  aspect  of  the 
municipal  health  service.  Subjects  under 
this  section  which  chiefly  engage  the  atten- 
tion of  the  writer  are  the  problems  of 
personnel,  functional  organization,  vital 
statistics,  food  and  sanitary  inspection, 
health  education,  and  finance.  A  final 
section,  dealing  with  the  organization  and 
administration  of  sickness  treatment  func- 
tions, analyzes  numerous  problems  arising 
in  connection  with  municipal  hospital 
service. 

Dr.  McCombs  has  rendered  a  valuable 
service  in  making  available  the  results  of 
numerous  municipal  health  surveys.  The 
work  is  comprehensive  and  authoritative. 
The  author's  wide  experience,  which  has 
brought  him  into  close  contact  with  actual 
situations,  militates  against  any  tendency 
on  his  part  to  becc»ne  dogmatic  in  his  dis- 
cussion of  principles.  There  can  be  little 
question  but  that  this  is  the  best  treatment 
of  municipal  health  service  in  the  United 
States  that  has  as  yet  appeared.  The 
volume  contains  an  excellent  bibliographi- 
cal accompaniment. 

Mabtin  L.  Fattbt. 

Young,  Alltn  A.  Industrial  Combina- 
tions  and  PuUic  Policy,  Pp.  SSI.  Price, 
$2.50.  New  York:  Houghton  Mifflin 
Co.,  1927. 

This  book  dealing  with  one  of  the  most 
important  of  modem  economic  problems 
is  equally  well  suited  for  use  as  a  text  for 
courses  in  Tmsts  and  Monopolies  and  for 
the  purposes  of  the  general  reader.  The 
book  meets  the  claims  made  for  it  in  the 
Editor's  Introduction,  where  it  says  that 
'*the  tone  of  the  book  throughout  is  that  of 
thoughtful  and  candid  discussion." 

In  his  treatment  of  the  subject,  Industrial 
Combinations  and  Pvhlie  Policy ^  the  author 
gives  the  combination  movement  its  his- 
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torical  setting;  analyzes  its  general  economic 
aspects;  appraises  carefully  the  results  of 
combinations  in  a  number  of  important 
industries;  and  then  at  the  end  there  is  a 
judicious  balancing  of  the  various  con- 
siderations that  help  to  determine  what 
public  policy  should  be.  There  are  differ- 
ent types  of  industries,  however,  and  no 
single  system  of  control  will  work  well 
throughout  the  whole  field.  The  criteria 
which  set  apart  the  different  types  of  in- 
dustry are  examined,  and  reasoned  con- 
clusions are  reached  with  respect  to  the 
method  of  control  which  appears  to  be  best 
adapted  to  each  type. 

W.  C.  Plummeb. 

Weld,  W.  £.,  and  Tobtlebe,  A.  S.  A 
Case  Book  for  Blconomics.  Pp.  xiii,  508, 
Boston:  Ginn  and  Company,  1927. 

Vanderbltje,  H.  B.  Eiconomic  Principles: 
A  Case  Book,  Pp.  xvii,  670.  Chicago: 
A.  W.  Shaw  Company,  1927. 

New  college  Ussia  in  economics  have  been 
numerous,  but  real  pioneers  have  been  rare. 
There  are  many  texts  on  economic  princi- 
ples, on  economic  problems,  and  on  ec- 
onomic principles  and  problems  combined. 
There  are  also  several  collections  of  readings 
in  economics  and  also  several  excellent 
books  of  questions  and  exercises  based  on 
various  standard  texts.  But  an  unfilled 
need,  often  expressed  at  meetings  of  the 
American  Economic  Association,  has  been 
for  a  case  book  for  teachers  of  economics 
who  desire  to  follow  this  particular  method 
of  presentation.  At  last,  the  tools  for 
teaching  economics  by  the  case  method 
have  been  provided  by  the  publication  of 
the  two  books  under  review. 

After  an  examination  of  these  excellent 
texts  of  Professor  Vanderblue  and  of  Pro- 
fessors Weld  and  Tostlebe,  the  reviewer  is 
still  uncertain  as  to  just  what  constitutes  a 
case  book  in  economics.  How  does  it 
differ  from  a  live  book  of  readings,  well 
selected,  carefully  pointed  toward  certain 
educational  objectives  and  with  leading 
questions  appended  to  each  selection? 
Although  there  are  many  first-hand  cases 
taken  from  actual  industry,  which  give 
these  books  a  realistic  flavor,  there  are 
also  many  mere  descriptions  which  differ 
little  from  those  f oimd  in  a  good  book  of 


readings.  Indeed,  the  first  "case"  in  Pro- 
fessor Vanderblue's  book  is  the  classical 
illustration  of  division  of  labor,  which  is 
taken  from  Adam  Smith's  famous  picture  of 
the  manufacture  of  pins.  Although  the 
reviewer  knows  of  no  better  description  of 
division  of  labor  than  that  of  Adam  Smith, 
does  this  constitute  a  "case"? 

The  case  book  of  Professor  Vanderblue 
seems  more  adapted  to  the  needs  of  ad- 
vanced students,  and  that  of  Professors 
Weld  and  Tostlebe  more  suitable  for  less 
advanced  students  of  economics.  Again, 
the  arrangement  of  Frofesaor  Vanderblue's 
book  seems  more  logical.  At  least,  it  con- 
forms more  nearly  to  the  generally  accepted 
plan  of  organization.  It  follows  rigorously 
that  of  Professor  Taussig,  and  the  assump- 
tion is  that  the  student  will  read  the  cor- 
responding chapters  of  the  latter's  *' Princi- 
ples of  Economics."  Nevertheless,  each 
chapter  of  Pkx)fessor  Vanderblue's  casebook 
contains  specific  references  to  most  of  the 
other  standard  texts  on  economic  princi- 
ples. It  is  also  well  indexed  and  contains 
an  appendix  consisting  of  an  alphabetical 
list  of  cases  in  addition  to  the  logical 
enumeration  of  cases  contained  in  the 
table  of  contents.  On  the  other  hand,  the 
case  book  of  Professors  Weld  and  Tostlebe 
contains  neither  an  index  nor  references  to 
general  texts  on  economics.  The  sugges- 
tion is  made  that,  "The  cases  may  be  used 
in  any  convenient  order  and  with  any  of 
the  textbooks." 

It  is  not  part  of  the  reviewer's  task  to 
discuss  the  advantages  and  disadvantages 
of  teaching  economics  by  the  case  method, 
which  has  long  been  the  favorite  method  of 
teaching  law.  It  is  merely  his  pleasant 
function  to  announce  that  there  are  now 
available  in  book  form  materials  for  the 
teaching  of  economics  by  this  method. 
Actual  classroom  experience  alone  will 
demonstrate  the  possibilities  and  limita- 
tions of  teaching  economics  by  the  case 

S.  Howard  Pattesisok. 

Becker,  Carl.  Our  Great  EhcperimerU  w 
Democracy.  Price,  $3.00.  Pp.  ix,  33^ 
New  York  and  London:  Harper  and 
Brothers. 

This  is  a  reprint,  with  slight  revisions,  of 
the  author's  "The  United  States:  An  £z- 
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peiiment  in  Democracy,"  first  printed  in 
1920.  The  book  deals  in  a  most  interesting 
fashion  with  America  and  democracy,  the 
origins  of  democracy  in  America,  the  new 
world  experiment  in  democracy,  democracy 
and  government,  new  world  democracy  and 
old  world  intervention,  democracy  and  free 
land,  democracy  and  slavery,  democracy 
and  immigration,  democracy  and  education^ 
and  democracy  and  equality. 

What  the  author  of  the  book  calls  the 
publisher's  ''blurb*'  on  the  jacket  in  which 
the  publisher  says  that  the  book  gives  "a 
dear,  honest,  and  brilliant  picture  of  the 
United  States  as  a  democracy  from  the  first 
Continental  Congress  down  to  the  Harding 
Administration"  is  a  fair  statement  of  the 
style  and  contents  of  the  book.  The  point 
of  view  of  the  book  is  expressed  in  the 
following  quotation:  ''Political  democracy 
we  have;  but  the  old  economic  democracy  is 
rapidly  becoming  a  thing  of  the  past.  To 
achieve,  under  these  changed  conditions 
and  by  new  methods,  the  economic  freedom 
without  which  political  freedom  is  of  little 
use  is  the  task  of  the  coming  years." 

Cltde  L.  Kmo. 

Cleveland,  Fbederick  A.  American 
Citizenship  as  Distinguished  from  Alien 
Status.  Pp.  464.  Price,  $4.00.  New 
York:  The  Ronald  Press,  1927. 

This  volume  appears  as  the  first  of  a 
series  to  be  published  by  the  Department  of 
Citizenship  of  Boston  University  in  partial 
fulfillment  of  the  University's  obligation 
under  the  Maxwell  Foundation.  The 
purpose  of  this  book,  as  stated  by  Doctor 
Cleveland,  is  to  set  forth  what  the  citizen's 
relation  is  to  the  community  by  means  of  a 
scientific  presentation  of  the  facts  which  it 
is  thought  each  American  citizen  and  each 
"stranger  within  our  gates"  should  know 
about  his  status.  The  twenty-one  chapters 
into  which  the  development  of  the  subject 
is  divided  are  grouped  under  the  heads  of 
"  Citizens  as  Members  of  Political  Society," 
**  Citizens  and  Aliens  as  Beneficiaries,"  and 
**  Citizens  and  Aliens  as  Subjects."  Three 
chapters,  Vlll,  IX,  and  X,  are  acknowledged 
as  comprising  substantially  the  same  ma- 
terial as  was  submitted  for  a  Master's 
degree  thesis  by  an  associate  in  the  Depart- 
ment of  Citizenship. 


While  Doctor  Cleveland  states  in  his 
preface  that  the  volume  "undertakes  to 
set  forth  in  dear  and  orderly  terms  the 
meaning  and  implications  of  American 
Citizenship  as  defined  in  the  constitutions 
of  the  nation  and  the  states,  in  statutes, 
the  decisions  of  courts,  and  the  utterances  of 
government  officials,"  he  proceeds  to  ignore 
official  documents  almost  entirely  and  to 
assemble  his  facts  for  this  undertaking  to 
a  great  extent  from  secondary  sources, 
frequently  in  the  form  of  lengthy  quotations 
and  very  unfortunately,  in  several  instances, 
from  works  which  have  been  rendered  out 
of  date  by  recent  constitutional  or  stat- 
utory changes.  An  error  such  as  appears 
in  the  direct  quotation  on  page  167,  where 
nine  states  are  mentioned  as  granting 
suffrage  rights  to  aliens  who  have  declared 
their  intention  to  become  citizens,  is  due  to 
the  fact  that  the  quotation  is  taken  from  a 
work  published  in  1914.  But  no  such 
obvious  reason  is  apparent  for  the  error 
on  page  57  where  it  is  stated  that  natural- 
ization can  be  administered  by  United 
States  courts  only.  * 

The  latter  part  of  the  book  (Part  HI)  is 
by  far  the  best.  Chapter  XTV,  "  American 
Conceptions  of  Sovereignty,"  and  Chapter 
XVU,  "Individual  Liberty  and  Author- 
ity," are  especially  stimulating.  The  ex- 
tensive bibliography  and  the  thirty-seven 
pages  of  Questionnaire  and  References  to 
Special  Readings,  add  considerably  to  the 
value  of  the  book. 

J.  Tanger.  " 

Patterson,  Edwin  Wilhite.  The  In- 
surance Commissioner  in  the  United  States: 
A  Study  in  Administrative  Law  and 
Practice.  Pp.  xviii,  589.  Price,  $6.00. 
Cambridge:  Harvard  University  Press, 
1927. 

This  volume  is  the  first  of  a  new  series  of 
Harvard  Studies  in  Administrative  Law. 
It  is  a  remarkably  able  summary  and  crit- 
icism of  the  forty-eight  state  departments  of 
insurance  based  on  an  exhaustive  study  of 
statutory  enactments,  judicial  decisions, 
departmental  rulings  and  actual  practice. 
The  organization,  personnel,  functions, 
scope  of  administrative  control,  methods  of 
control  and  amenability  to  external  control 
of  the  state  departments  of  insurance  are 
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considered  in  order. 

Professor  Patterson  presents  a  clear-cut 
study  of  one  of  the  most  outstanding  recent 
developments  in  American  legal  history, 
namely,  the  application  and  enforcement  of 
law  through  administrative  agencies  rather 
than  through  the  ordinary  courts. 

I.  L.  Pollock. 

Beelet,  ARTHtm  Lawton.  The  Bail 
System  in  Chicoffo.  Pp.  189.  Price, 
$2.00.  Chicago:  University  of  Chicago 
Press,  1927. 

This  is  a  social  service  monograph  re- 
cording the  results  of  a  pioneer  study  of  the 
question  of  bail,  with  the  main  idea  in  mind 
of  discovering  a  method  for  predicting  the 
moral  risk  involved  in  releasing  an  accused 
person  without  bail  pending  trial.  This 
investigation  will  impress  the  reader  as 
presenting  some  original  and  helpful  ideas 
for  the  improvement  of  minor  and  major 
courts,  especially  the  substitution  of  the 
summons  for  the  warrant  of  summary 
arrest  in  all  cases  where  the  accused  is 
Reasonably  sure  to  appear  for  trial,  and  the 
extension  of  the  Juvenile  Court  jurisdiction 
to  all  persons  nineteen  years  of  age  or  under. 

Edwin  O.  Lewis. 

Franklin,  Fabian.  The  ABC  cf  Prohi- 
biiion.  Pp.  150.  Price,  $1.00.  New 
York:  Harcourt,  Brace  and  Company, 
1927. 

This  little  volimie  does  not  purport  to  be 
any  exhaustive  analysis  of  the  prohibition 
problem,  but  is  merely,  as  its  title  suggests, 
a  review  of  the  outstanding  features  of  the 
question.  Mr.  Franklin  is  a  philosophical 
anti-Prohibitionist,  and  he  confines  himself 
almost  entirely  to  a  statement  of  general 
principles  against  the  Eighteenth  Amend- 
ment. He  admits  the  inadequacy  and 
ambiguity  of  statistics,  and  makes  only  very 
slight  use  of  them.  He  is  surprisingly  can- 
did and  liberal  toward  the  Prohibitionists, 
although  it  must  be  said,  I  think,  that  in 
connection  with  the  reasons  for  prohibition 
and  the  causes  of  crime  he  does  not  say  all 
that  might  be  said  for  his  opponents. 

J.  H.  Leek. 


Sears,  Martin.  A  Hietcry  cf  Awjeriean 
Foreign  Rdations.  Pp.  648.  Thomas  Y 
Crowell. 

This  excellent  book  of  Dr.  Sears  meets  a 
long-standing  need  in  the  literature  of 
American  foreign  policy.  Without  attempt- 
ing to  enter  into  too  great  detail,  the  author 
has  given  a  comprehensive  and  at  the  same 
time  philosophic  presentation  of  the  de- 
velopment of  American  foreign  p(^icy.  One 
cannot  help  but  admire  the  self-control 
shown  by  Dr.  Sears  in  eliminating  the  un- 
essential and  in  confining  himself  to  the 
basic  influences  that  have  determined  the 
foreign  policy  of  the  United  States. 

In  many  respects.  Dr.  Sears*  book  is  the 
most  comprehensive  text  book  on  American 
foreign  policy  that  has  appeared.  It  is 
peculiarly  well  adapted  to  purposes  of 
instruction  in  high  schools  and  colleges  and 
will  serve  to  stimulate  the  broadening  of 
instruction  in  this  field  in  our  secondary 
schools  and  colleges. 


Chapman  and  Westerfield.  Probiema  in 
Banking,  Money  and  Credit.  New  York: 
The  Ronald  Press  Company. 

This  book  is  designed  to  meet  the  vogae 
of  the  problem  method.  The  subjects  on 
which  problems  are  presented  nm  the 
gamut  of  the  field  of  finance.  While  very 
suggestive,  many  of  the  problems  are 
undeveloped. 


Guest,  Harold  W.  Ptdflic  Expenditun, 
Pp.  xiv,  217.  Price,  $1.75.  New  York- 
London:    G.  P.  Putnam's  Sons,  1927. 

This  book  is  entitled  Public  ExpendUun. 
The  subtitle  is  "The  Present  His  and  the 
Proposed  Remedies."  One  chapter  of  the 
book  is  devoted  to  the  growth  of  public 
expenditures,  a  total  of  about  twenty  pages. 
There  is  nothing  new  in  the  analyses  of  the 
figures  of  this  chapter.  The  remaining  tiro 
hundred  pages  are  devoted  to  a  rehash  of 
modern  social  psychology  and  of  some  of 
the  classical  theories  of  public  finance. 
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Gray,  Chester  H.  Nitrogen  at  Muscle  Shoals, 
166-71. 
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MnsiasiFFi  Valley,  The  Gkoorapht  of  thb. 
Frank  £.  Williams,  7-14. 

Mississippi  Valley:  population  of,  7;  products  of> 
7;  topographic  features  of,  7. 

Mississippi's  tributaries,  flood  control  of,  87. 
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Missouri  River,  1. 
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Morgan,  Arthub  £.  A  Policy  for  the  Missis- 
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MlTBCLB    ShOAUS,    NiTROOEN    AND    FaRM    FeB- 

TiuzERB.    R.  O.  £.  Davis,  157-65. 

MxTscLE  Shoaia,  The  Public  Service  of. 
Mrs.  Harris  T.  Baldwin,  178-0. 

Mttsde  Shoals:  an  aid  to  navigation,  175;  a  war 
legacy,  172;  Congressional  activity  on,  172-8; 
how  to  get  nitrogen  at,  171;  league  of  women 
voters  and,  178;  government  operation  of,  175; 
power  at,  166;  power  from,  174;  power  plants 
at,  168;  the  situation  at,  164-5;  type  of  legis- 
lation needed  for,  166-7. 

Navigation:  difficulties  of  on  the  Mississippi,  10; 
improvement  of  on  the  St.  Lawrence,  76; 
muscle  shoals  aid  to,  175;  of  the  Tennessee, 
166. 
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nature,  157;  obtained  by  various  processes, 
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War,  159;  the  cyanamid  process  for  fixing, 
160-70;  the  present  situation,  160;  world 
production  of  fixed,  161. 
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FOREWORD 

Gbeat  Britain  has  in  recent  years  abandoned  the  principle  of  a 
"tariff  for  revenue  only"  as  the  all-inclusive  formula  underlying  her 
national  fiscal  policy.  Such  a  conclusion  is  supported  by  tJie  facts 
which  have  been  assembled  in  the  following  study.  For  many  decades 
ardent  believers  in  free  trade,  the  British  have  finally  succumbed  to 
pressure  for  modifications  along  protectionist  lines.  In  a  period  when 
world  commerce  has  been  expanding  to  an  extent  never  before  experi- 
enced, the  multiplication  of  trade  barriers  presents  a  serious  problem. 
The  application  of  tariffs  menaces  and  even  hinders  the  continued 
growth  of  economic  interdependence.  This  shift  in  British  policy, 
therefore,  is  of  utmost  interest  and  significance. 

It  is  hoped  that  the  explanation  of  Great  Britain's  present  tariff 
position  offered  in  the  succeeding  pages  will  assist  the  reader  in  under- 
standing her  change  of  system.  Such  an  understanding  requires  some 
familiarity  with  the  history  of  British  free  trade  because  the  roots  of 
the  movement  lie  in  the  past.  The  fiirst  chapter,  accordingly,  contains 
a  brief  review  of  developments  prior  to  the  war.  The  next  two  chapters 
trace  the  trend  to  the  time  of  writing.  Subsequent  chapters  include 
an  analysis  of  the  various  economic  forces  tending  to  effect  an  alter- 
ation in  the  fiscal  policy,  while  the  final  chapter  is  given  to  summary  and 
conclusion. 

Ralph  A.  Young 


i 


1 


TABLE  OF  CONTENTS 

PAGE 

FoBiwoBD iii 

Lot  of  Chabtb  and  Tables vii 

CHAPTER  I 
Fbxe  Trade  in  Great  Britain  Prior  to  1914 

Free  TVade  and  the  Flowering  of  British  Industry 189 

The  Origin  and  Spread  of  Colonial  Protective  Tariffs 191 

The  Early  Colonial  Conferences  and  the  Movement  for  Imperial  Preference 191 

Mr.  Joseph  Chamberlain  and  the  Colonial  Conferences  of  1897  and  1902 193 

The  Revival  of  Fiscal  Controversy  and  the  Chamberlain  Campaign 194 

The  Imperial  Conferences  of  1907  and  1911 196 

The  Extent  of  Preference  Grants  by  the  Self-Goveming  Dominions,  1900  to  1914 198 

CHAPTER  n 
The  World  War  and  Protection  in  Great  Britain 

The  McKenna  Duties  of  1915 199 

The  ParU  Resolutions  of  1916 200 

The  Lord  Balfour  of  Burleigh  Committee 202 

The  Resolutions  of  the  Imperial  War  Conference,  1917 203 

The  Lord  Balfour  of  Burlei^  Committee,  Final  Report 203 

The  Imperial  Conference  of  1918  and  the  Close  of  the  War 206 

The  Introduction  of  Preference  into  British  Tariff  Legislation 207 

The  Appearance  of  Safeguarding 207 

CHAPTER  m 
Recent  Manifestations  of  Protection,  1921  to  1927 

The  Application  of  the  Safeguarding  of  Industries  Act,  Schedule  II 209 

Hie  Imperial  Economic  Conference  of  1928 210 

Hie  Fall  of  the  Conservatives  on  the  Issue  of  Protection 212 

The  Labor  Government  and  Free  Trade 213 

The  Return  of  the  Conservatives  and  New  Proposals  for  Safeguarding 214 

The  Conservative  Budget  of  1925 215 

The  New  Safeguarding  of  Industries  Policy  in  Practice 216 

The  Budget  of  1926 217 

The  Imperial  Conference  of  1926 218 

Ph>tection  in  1927  and  Some  Further  Comments 219 

CHAPTER  IV 
Great  Britain's  Pre>-War  Economic  Status  and  the  Movement  Toward  Tariff  Protec- 
tion 

Export  Trade  before  1900 221 

Imports  before  1900 223 

British  Foreign  Trade  from  1900  to  1914 224 

Exports  of  Four  Staple  Manufactures 226 

The  Distribution  of  British  Export  Trade 227 

United  Kingdom  Imports  from  Empire  Sources 229 

Imports  and  Exports  of  the  Empire 229 

Indexes  of  Ptoduction 230 

The  SUtus  of  the  Worker's  Income 232 

A  British  Analysis  of  the  Weaknesses  of  Pre-War  Trade 233 

Summary 233 

CHAPTER  V 
Vmt-War  Industry  and  Trade  and  the  Movement  Toward  Tariff  Protection 
Great  Britain  in  an  Industrial  Dilemma 235 


Indexes  of  Post-War  tioonomic  Conditbns 238 

A  Period  of  Faltering  Trade,  19«3  to  1M7 238 

Poft-War  British  and  World  Tirade 238 

The  Decline  of  Purchasing  Power  in  Overseas  Markets 240 

The  Growth  of  Local  Manufacture  and  its  Effect  upon  British  Trade 240 

The  Growth  of  Foreign  Commodity  Ph>tection  and  British  Trade M2 

Competition  Between  British  Exports  and  the  Exports  of  Other  Countries  in  Overseas  Markets  213 
The  Growth  of  British  Preference  Among  the  Dominions  and  Its  Value  to  British  Trade 243 

Summary 245 

I 

CHAPTER  VI  I 

CONCLUBION 248 


LIST  OF  CHARTS  AND  TABLES 

PAoa 

Cbabt  1.  Indicating  the  IVend  of  British  Coal,  Machinery  and  Total  Exports  to  AH  Destina- 
tions; and  of  Total  British  Exports  to  the  Principal  Fh>tected  Countries  and  Cobnies  and 
to  AH  Other  Destinations,  in  each  year,  1850-1902 59 

Chart  S.  Showing  the  Net  Imports  and  Total  Exports  of  British  Fh)duoe,  Divided  into  Classes, 
in  each  year,1900-lS 08 

Chart  S.  Showing  British  Exports  of  (1)  Iron  and  Steel  Manufactures;  (ft)  Cotton  Yams  and 
Fabrics;  (S)  Woolen  Yams  and  Fabrics;  and  (4)  Chemicals,  Drugs,  Dyes  and  Colors,  in 
each  year  1900-lS 04 

Chart  4.  Showing  the  Distribution  of  British  Manufactured  Exports  between  the  Principal 
ftotected  Foreign  Countries,  All  Dominions,  Colonies  and  Possessions  and  AH  Other  Desti- 
nations, in  each  year,  1900-lS 05 

Chart  5.  Showing  Various  Series  Indicative  of  the  Physical  Volume  of  British  IVoduction,  in 
each  year,  1880-191S 71 

Chart  0.  Showing  Four  Important  Indexes  of  Recent  British  Economic  Conditions,  Monthly, 
1919-27 79 

Chart  7.  Showing  British  Net  Imports  and  Exports  in  1985  and  1920  Compared  with  the 
Averages  for  1909-18 84 

Tablr  1.  Giving  Summaries  of  the  Statements  and  Recommendations  with  Regard  to  Ph>teo- 
tive  Tariffs  Found  in  the  Reports  of  the  Various  Departmental  Committees  Appointed  by 
the  Board  of  Trade  to  Consider  the  Position  of  Certain  Industries  After  the  War 80 


Great  Britain's  Recent  Trend  Toward  Protection 


CHAPTER  I 


Free  Trade  in  Great  Britain  Prior  to  1914 


IN  January,  1846,  came  the  culmina- 
tion of  long  political  strife  over  the 
tariff  issue  in  the  repeal  of  the  Com 
Laws.  Subsequent  years  witnessed 
the  vestiges  of  the  old  tariff  system 
gradually  destroyed.  By  1860,  the 
year  of  Cobden's  famous  Anglo-French 
commercial  treaty,  just  forty-eight 
dutiable  articles  remained  in  the  tariff 
schedule  and  only  fifteen  of  these  con- 
tributed to  revenue.*  From  this  date 
on  until  1914,  the  British  tariff  schedule 
was  characterized  by  an  absence  of 
duties  for  other  than  revenue  purposes. 
The  expression,  "free  trade,"  became 
literally  descriptive  of  the  British  fiscal 
policy  in  this  era.  While  free  trade 
was  in  the  ascendancy,  tending  each 
decade  to  become  more  thoroughly  in- 
stitutionalized, there  were,  now  and 
again,  outbreaks  of  public  opinion  from 
mterested  quarters  demanding  an  ac- 
tive protectionist  tariff  policy.  From 
1900  to  1914,  such  a  movement  at- 
tained considerable  momentum,  cul- 
minating in  the  commitment  of  the 
Conservative  Party  to  a  program  of 
tariff  reconstruction,  whQe  the  Liberal 
Party  remained  staunch  protagonists  of 
the  historic  policy  of  free  trade. 

The  story  of  the  struggle  over  the 
fiscal  policy  during  this  period  holds 
important  source  material  for  such  a 
study  as  the  present  one.  It  is  not  our 
task,  however,  to  write  a  history  of  the 
British  fiscal-economic  policy  of  tariff 
for  revenue  only.    We  are  interested 

I  Hint,  F.  W.,  Fnm  Adam  Smith  to  Phillip 
Snowdm  (XJnwin,  Londoti,  1985)»  p.  41. 


primarily  in  recent  developments. 
Nevertheless,  since  some  familiarity 
with  the  earlier  story  is  indispensable 
to  an  understanding  of  the  present 
trend,  it  is  desirable  to  point  out  in 
review  what  seem  to  be  the  most 
significant  aspects  of  the  pre-war 
trend.  Our  review  will  be  a  summary 
rather  than  a  detailed  account. 

Free  Trade  and  the  Flowering  of 
British  Industry 

Far-reaching  reorganization  of  Brit- 
ish industrial  life  had  been  the  result  of 
the  industrial  revolution.  The  new 
technique  of  production  acquired  there- 
from provided  the  capacity  for  a  tre- 
mendous expansion  of  trade.  A  large 
foreign  market  anxious  to  accept 
British  products  in  exchange  for  raw 
materials  and  foods  stimulated  the  in- 
dustrial processes  and  hastened  the  full 
development  of  the  British  industrial 
system.  A  combination  of  circum- 
stances, climate,  resources,  population, 
creative  energy  and  trading  experience 
enabled  Great  Britain  to  utilize  effec- 
tively the  new  methods  of  intensive 
production.  Although  population  un- 
derwent a  growth  of,  roughly,  60  per 
cent  from  1801  to  1851,  British  export 
figures,  with  allowances  made  for  price 
changes,  show  an  increment  of  100  per 
cent  from  1805  to  1840,  and  about  90 
per  cent  in  the  next  ten  years,  or  a 
growth  of  almost  400  per  cent  for  the 
entire  fifty-year  period.  Real  exports 
of  British  produce,  therefore,  were  in- 
creasing up  to  1840  at  a  sli^tly  greater 
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rate  than  population,  and  after  that 
date,  at  a  much  greater  rate. 

For  twenty  years  after  1850  British 
trade  continued  to  advance  with  great 
strides.  A  superficial  observer  might 
account  for  this  by  citing  the  repeal  of 
the  Com  Laws  and  the  inauguration  of 
a  free  trade  fiscal  policy,  but  many 
other  factors  contributed,  among  them, 
the  extensive  discovery  of  gold  in  this 
period; '  the  growth  of  railroad  and 
steamship  transportation;  the  rapid  ex- 
pansion of  other  human  wants,  satisfied 
by  machine  production,  and  England's 
early  start  in  this  field;  the  freedom 
of  British  trade  from  the  disturbance 
of  war  and  the  foreign  demand  for 
her  products  stimulated  by  the  Ameri- 
can Civil  War,  Austro-IVussian  War 
and  Franco-Prussian  War; '  and  finally, 
the  reaction  against  extreme  tariff 
barriers  abroad  and  the  extension  of 
the  "most-favored  nation"  privilege 
through  treaties.^  Other  considera- 
tions, too,  doubtless  contributed  to 
Great  Britain's  rise  to  dominant  power 
in  the  field  of  foreign  trade.  This 
phenomenon,  it  should  be  recognized 
constantly,  was  the  result  of  an  in- 
extricably complex  mass  of  forces. 

Succeeding  the  era  of  unprecedented 
prosperity  was  a  period  fraught  with 
problems  which  brought  the  question 
of  protection  once  more  to  the  fore. 
The  year  1868  witnessed  the  most 
serious  industrial  and  trade  depression 
experienced  since  the  adoption  of  a 
free  import  policy.  In  this  year  a 
"Revivers  of  Trade  Association,"  or- 
ganized for  the  purpose  of  advocating 
reciprocity  or  retaliation  against  those 
countries  erecting  harmful  tariff  bar- 
riers, carried  the  question  before  the 

*  Mr.  Annitage  Smith  quoted  by  Drage,  G., 
The  Imperial  OrganizaUon  qf  Trade  (Smith-Elder, 
London,  1911)»  p.  24. 

'Aahley,  Sir  William,  The  Tariff  Problem 
(King,  London,  1990),  p.  54. 

« Ibid^  p.  52. 


public'  Although  the  movement  died 
down  when  trade  momentarily  revived 
from  1870  to  1878,  interest  was  re- 
suscitated in  the  succeeding  year.  To 
this  flame  was  added  the  fuel  of  sugar 
bounties  on  the  continent  and  the 
denouncement  of  the  Anglo-French 
commercial  treaty  by  fVance.  Finally, 
in  July,  1861,  a  new  organization,  com- 
posed of  a  number  of  manufacturers 
drawn  together  by  the  continued  de- 
pression, was  called  into  being  und& 
thetitle,  ''NationalFairTradeLeague," 
which  advocated  a  comprehensive 
change  in  the  fiscal  policy.* 

The  new  movement  quickly  aroused 
interest,  and  in  the  depression  during 
the  middle  of  the  eighties,  assumed 
large  proportions.'  The  fact  that  most 
European  countries  of  importance, 
France,  Italy,  Germany,  Austria  and 
Russia,  were  in  the  process  of  increasing 
their  duties,  incited  further  agitation.* 
Ph>posals  favorable  to  increased  tariffs 
were  advanced  in  Parliament.  More- 
over, the  Minority  Report  of  the  Royal 
Commission  to  inquire  into  the  causes 
of  commercial  and  industrial  depres- 
sion, based  its  conclusions  throu^out 
upon  a  point  of  view  similar  to  that  of 
the  "fair  traders."  The  movement 
reached  a  climax  in  1887,  when,  at  a 
Congress  of  the  Conservative  Associa- 
tion held  at  Oxford,  a  resolution  was 
passed  unanimously  in  favor  of  "fair 
trade."  This  action  forced  Lord  Salis- 
bury, then  Prime  Minister,  into  a  posi- 
tion which  he  had  formerly  hesitated 
to  assume,  because  of  the  necessity  of 
Conservative  support.  In  1887,  how- 
ever, trade  suddenly  recovered  and  the 
issue  disappeared.  Althou^  it  revived 
again  with  the  passage  of  the  McKinley 

*  For  an  ample  treatment  of  tliis  moTement  see 
Fucha,  C.  J.,  The  Trade  PMey  ef  Great  BrUaim 
and  Her  CoUmiee  Since  1860  (Maemillan,  Londoo. 
1905),  pp.  18S-92. 

•  Ibid,,  pp.  194-6. 

'  Ibid.,  pp.  190-901. 

'  See  also  Diage^  op.  eU,,  p.  184. 
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Tariff  in  the  United  States,  neither 
party  was  willing  to  adopt  '*fair 
trade"  as  part  of  its  platform. 

The  Origin  and  Spread  of  Colonial 
Protective  Tariffs 

Prior  to  and  including  the  period 
which  has  just  been  traced,  Great  Bri- 
tain's attitude  toward  her  colonies  had 
been  curiously  apathetic*  Not  since 
the  last  of  the  eighteenth  century  had 
more  than  indifferent  attention  been 
directed  to  their  affairs.  As  a  matter 
of  recorded  fact,  many  statesmen  mani- 
fested a  willingness,  even  a  desire,  to 
abandon  them  altogether  as  unprofit- 
able.^°  Parliament  was  neglectful  of 
their  welfare,  while  public  interest 
could  be  diverted  from  problems  of 
proximate  interest  to  the  remote  ques- 
tions of  colonial  concern  only  on  ex- 
traordinary occasions."  It  was  com- 
monly expected  by  some  that  the 
colonies  would  sooner  or  later  secede 
from  the  Empire."  Doubt  as  to  their 
commercial  value  was  also  prevalent, 
particularly  at  the  cost  of  eternal 
coercion  and  struggle.  Self-govern- 
ment grants,  consequently,  were  readily 
assented  to  by  Parliament;  and,  save  in 
the  case  of  the  Australian  Enabling  Act 
of  1850,  there  were  no  legal  restrictions 
placed  upon  the  tariff  enactments  by 
the  self-governing  dominions.^  Evi- 
dently, the  possibility  of  colonial  tariffs 
was  not  considered  seriously  by  British 
leaders. 

It  was  not  long,  however,  before  the 
growing  spirit  of  independence  among 
the  more  aggressive  colonies  resulted  in 
tariff  legislation.  A  tariff  act  passed 
by  the  legislature  of  the  United  Prov- 

'  See  Mr.  E.  Porritt's  ezhaustiye  study  on  this 
question.  The  Fucal  and  Dvplomatio  Freedom  oj 
ike  BrUiBk  Overeeae  Dominions  (Claiendon  F^ess, 
Oxford*  19ftSt\  Parts  V  and  VI,  pp.  288-897. 

w  /5id.,  pp.  S90-809. 

u  Ilnd,,  pp.  323-^. 

«/wa. 

» Ibid^  pp.  61H). 


inoes  of  Upper  and  Lower  Canada 
went  into  effect  in  1858,  and  was  the 
logical  result  of  her  freedom  to  control 
her  own  affairs.  A  second  act  was 
passed  in  1859,  despite  futile  protests 
frominterestedBritishbusinessgroups,^^ 
and  the  free  trade  propaganda  of  the 
Colonial  Office.  Other  colonies  were 
shortly  engaged  in  the  process  of  tariff 
building.  In  1871,  after  a  short  strug- 
gle with  the  British  Colonial  Office  and 
Parliament,  the  Australian  colonies 
succeeded  in  establishing  tariff  law&.^* 
In  South  Africa,  a  gradual  recognition 
of  a  community  of  commercial  interests 
finally  bound  the  various  colonies  into 
a  customs  union  (1889),  lacking  only 
the  cooperation  of  Transvaal  and  Natal, 
the  latter  joining  in  1898.i«  «  One  after 
another,"  writes  Mr.  E.  Porritt  of  this 
movement,  "their  legislatures  enacted 
tariffs  with  comparatively  high  protec- 
tionist duties,  duties  that  until  1897 
were  imposed  alike  on  manufactures  of 
British  or  non-British  countries."  ^^ 
The  confident  expectation  that  free 
trade  would  become  the  established 
conmiercial  policy  of  the  Empire,  which 
prevailed  in  Downing  Street  at  the 
time  when  the  old  system  was  finally 
destroyed,  thus,  failed  to  be  realized.^* 

The  Early  Colonial  Conferences 
AND  THE  Movement  for  Im- 
perial Preference 
Toward  the   end  of  the   century, 
British  manufacturers  became  accus- 
tomed to  the  tariff  barriers  imposed 
by  the  colonies  and  protests  against 
trade  obstacles  practically  ceased."    A 
new  attitude  toward  the  colonies  was 
rapidly  developing.    More  and  more, 

^*  Ibid.,  pp.  41,  85,  98  and  384-5. 

» Ibid.,  p.  100. 

^*Bniwer,  A.  J.,  ProUction  in  South  Africa 
(Univ.  of  Penna.,  Doctoral  Dissertation,  Phila- 
delphia, 1023),  pp.  67-107. 

"  Porritt,  op,  cit.,  p.  66. 

"/Wd.,p.  67. 

"/Wrf.,  pp.  400-1. 
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investments  in  colonial  undertakings 
were  absorbed  by  the  London  financial 
market.  Emigration  to  the  colonies 
steadily  increased.  Educational  work 
by  the  Royal  Colonial  Institute  and  the 
propaganda  of  the  Imperial  Federation 
League  contributed  to  the  awakening 
of  popular  interest.  Still  further  at- 
tention was  attracted  to  the  colonies  by 
the  fact  of  renewed  colonial  expansion 
on  the  part  of  other  European  govern- 
ments, and  by  the  growth  of  tariff 
barriers  on  the  continent. 

Lord  Salisbury*  the  Prime  Minister, 
being  sympathetic  toward  this  general 
interest,  and  urged  by  a  deputation  ct 
the  Imperial  Federation  League,  called 
a  meeting  of  colonial  representatives 
for  an  interchange  of  knowledge.'^ 
Subjects  of  Imperial  defense,  and  the 
promotion  of  conunercial  and  social 
relations  were  scheduled  to  be  dis- 
cussed. Representation  was  to  be 
quasi-official  only.  Thus  was  planned 
an  organization  destined  to  become  of 
great  significance  as  a  medium  through 
which  Empire  interests  could  be  ad- 
vanced. By  means  of  it  was  made  pos- 
sible a  new  sort  of  Imperial  political 
pressure  which  was  to  have  an  im- 
portant influence  over  future  British 
policies.  Of  the  subtle  forces  tending 
to  shift  Great  Britain's  traditional  free 
trade  policy,  perhaps  there  is  none 
more  important  than  the  Imperial  and 
Colonial  Conferences.  At  least,  we 
find  in  them  the  initial  pressure  for  the 
Imperial  preference  movement  which 
has  come  to  play  such  a  heavy  r6le  in 
the  construction  of  all  Empire  tariff 
schedules. 

The  1887  Conference,  being  purely 
informal,  could  pass  no  resolutions 
upon  subjects  discussed.  It  is  a  safe 
observation  to  make,  nevertheless, 
that,  had  there  been,  foremost  among 
them  would  have  been  a  vigorous  one 

'^  Jebb,  R.,  Imperial  Conferenee$  (Longmans- 
Green,  London,  1911),  Vol.  I,  pp.  7-«. 


in  favor  of  an  Imperial  preference  tariff 
system.  Enthusiasm  waxed  strong 
from  the  introduction  of  the  subject, 
even  though  the  Canadian  delegates 
were  non-committal  and  the  attitude 
of  the  Victorian  representatives  was 
tinged  with  sceptidsm.^^ 

The  '"seed  of  ideas  which  had  been 
sown  in  1887"  proceeded  to  germinate 
in  the  various  colonies.  In  Canada, 
particularly,  the  issue  came  to  a  head 
over  the  proposal  for  unrestricted  reci- 
procity with  the  United  States,  as 
against  closer  union  with  the  Empire.^ 
As  a  residt  of  this  struggle,  Canada 
petitioned  the  Crown  requesting  the 
termination  of  the  treaties  with  Bd- 
gium  and  Germany,  which  forbade  the 
British  colonies  from  levying  higher 
duties  on  the  imports  of  those  counr 
tries  than  on  corresponding  imports 
from  Great  Britain.  It  was  entreated 
further,  that,  in  the  future,  no  cchd- 
mercial  treaty  should  be  made  binding 
on  any  colonial  government  without  its 
express  consent.  Thus,  the  attitude  of 
Canada  on  preference  finally  was  made 
definite;  she  required  either  a  position 
where  she  coidd  take  advantage  (rf  her 
membership  in  the  Empire,  or  else  she 
desired  to  go  her  own  way  as  an  in- 
dependent nation. 

In  view  of  this,  when,  throu^ 
Canadian  efforts,  the  Colonial  Confer- 
ence of  1894  met  at  Ottawa,  it  was 
natural  that  discussion  should  center 
on  the  general  question  of  Empire 
trade,  although  the  ostensible  purpose 
of  the  Conference  was  much  narrower; 
i.e,^  the  consideration  of  trade  relations 
between  Canada  and  Australia  and  the 
promotion  of  the  Pacific  cable.''    Out 

*^Sir  Samuel  Griffith,  Prime  Minister  of 
Queenaland,  introduoed  the  subject  and  m 
ardently  8iq»ported  by  Mr.  Joa^h  Hofmcycr,  d 
Cape  Colony.  See  ^ther  Ibid.,  pp.  6^77, 
or  Proceedings  cf  the  Colonial  Conference,  1S87 
(C.  5091),  pp.  461^-S  and  46S-8. 

'  Jebb,  op.  eU.,  p.  165-6. 

*»  /Wd,  p.  167. 
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of  the  discussion  came  two  resolutions, 
''speedily  and  unanimously  passed," 
requesting  the  Imperial  Government 
to  take  steps  to  terminate  existing  trea- 
ties which  operated  to  prevent  tariff 
preferences  among  the  colonies;  and 
also  to  pass  legislation  enabling  the 
dependencies  of  the  Empire  to  enter 
into  agreonents  of  commercial  reci- 
procity.^ Other  resolutions  affirmed 
the  ''practical  possibility"  and  even 
the  "advisability"  of  an  Imperial  fiscal 
system." 

Mr.  Joseph  Chamberlain  and  the 

Colonial  Conferences  of  1897 

AND  190^ 

Shortly  after  the  events  just  nar- 
rated. Lord*  Salisbury  returned  to 
jpower,  and  Mr.  Joseph  Chamberlain, 
a  prominent  Conservative  statesman 
with  a  pronounced  imperialistic  bias, 
chose  the  portfolio  of  the  Colonial 
Secretary  as  his  part  in  the  new  Gov- 
ernment, even  though  this  office  had 
been  deemed  of  secondary  importance 
hitherto.  Mr.  Chamberlain  had  taken 
considerable  interest  in  colonial  de- 
velopment, and  believed  that  the  Brit- 
ish Government  should  take  every  ad- 
vantage to  bind  the  colonies  to  the 
Crown,  even  with  the  view  of  ultimate 

•*  Jebb»  &p.  eU.,  pp.  167-71. 

'  Ibid.,  pp.  172-88.  It  U  interesting  to  note, 
in  this  connection  that  Lord  Jersey,  the  British 
representative,  although  not  a  supporter  of  the 
Liberal  Government  which  sent  him,  stated  in 
hia  report  to  the  Colonial  Office  that  sentiment 
alone  oould  never  hold  together  the  British 
Empire,  and  suggested  that  the  solution  lay  in 
Britain's  power  to  change  the  course  of  trade  in 
such  a  way  as  to  bind  the  colonies  to  her.  Lord 
Rippon,  the  Colonial  Secretary,  cautiously  and 
firmly  replied  to  this  report  and  to  the  Confer- 
ence resolutions  with  a  careful  exposition  of  the 
principles  of  free  trade,  and  with  a  statement 
that  the  Government  could  not  terminate  its 
treaties  with  Belgium  and  Germany.  FuU  fiscal 
liberty,  however,  was  granted  by  the  Crown  to 
the  Australasian  colonies  (Canada  and  South 
Africa  already  possessing  it).    Ibid,,  pp.  idl-7. 


federation.^  The  establishment  of 
commercial  union  he  considered  to  be 
the  first  step.  Consequently,  little 
surprise  was  evinced  when  he  threw 
open  the  Conference  of  1897  to  an  un- 
reserved discussion  of  the  question  of 
Imperial  trade  relations.  Nor,  further, 
when  he  advised  the  Conference  that, 
if  it  thought  wise,  the  Crown  would 
consider  the  termination  of  the  Belgian 
and  German  treaties.^  Resolutions 
passed  by  the  visiting  Premiers  agreed 
to  consider  with  their  governments  the 
problem  of  preference,  and  requested 
the  British  Government  to  terminate 
the  above-mentioned  treaties.^ 

The  response  of  the  Crown  to  their 
wishes  with  respect  to  the  treaties  was 
immediate,  for  it  was  shortly  made 
public  that  they  had  been  oiSScially 
abrogated.**  It  was  stated  further 
that,  after  July  80, 1898,  nothing  would 
remain  in  any  of  Great  Britain's  treat- 
ies to  stand  in  the  way  of  preference 
grants  on  the  part  of  the  colonies  in 
favor  of  United  Kingdom  produce. 
With  this  announcement  was  also  a 
warning  regarding  the  possible  exten- 
sion of  the  "most-favored  nation" 
clause  in  the  event  of  preference  grants 
to  foreign  nations.  The  Colonial 
Premiers  were  thus  able  to  return  to 
their  respective  legislatures  with  a  dis- 
tinct concession  from  the  mother  coun- 
try. The  Colonial  Secretary,  while 
wholly  sjnnpathetic,  made  it  clear,  how- 
ever, that,  whether  or  not  there  could 
ever  exist  sufficient  political  demand 
for  preference  in  Great  Britain,  must 
depend  largely  on  the  colonies  and  the 
effective  demands  of  their  citizens. 

It  is  doubtless  true  that  there  was 
little  enthusiasm  of  a  popular  nature  in 
many    colonies.    In    Canada,    where 

» Ibid.,  pp.  303-11 . 

"  Proceedings  pf  the  Colonial  Conference,  1897 
(C.8506),  pp.  10-11. 
»/Wa.,pp.  14-5. 
^  Ibid.,  p.  IS. 
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preference  had  been  granted  just  be- 
fore the  Conference,  there  may  have 
been  more  than  elsewhere.  In  South 
Africa  and  Australasia  other  issues  were 
paramount.  The  insignificance  of 
preference  as  a  popular  political  issue  is 
confirmed  by  the  fact  that  no  further 
preferences  were  adopted  by  any  colony 
in  compliance  with  the  second  resolu- 
tion. Nor  were  any  even  seriously 
proposed.  Meanwhile,  the  British 
Government  itself  was  shortly  engaged 
in  the  colonial  war  in  South  Africa. 

New  developments  appeared  in  the 
1902  Conference.  Opened  as  it  was 
by  Mr.  Chamberlain  with  a  strong  Im- 
perial appeal,  and  the  declaration  that 
the  demand  for  closer  union  could  not 
originate  with  the  mother  country,  the 
Conference  delegates  came  forward 
with  some  definite  ofiFers  for  the  pref- 
erential treatment  of  British  goods.'^ 
In  addition,  the  principle  of  reciprocal 
preference  was  affirmed  in*a  group  of 
strong  resolutions,  and  the  premiers 
were  requested  to  take  up  necessary 
measures  with  their  respective  Govern- 
ments.^   Finally,  Canadian  delegates 

**  See  Mr.  Chamberlain's  opening  address  to 
the  Conference.  Proceedings  cf  the  Colonial 
Conference,  1902  (Cd.  1299),  pp.  6-7,  or  Jebb,  op. 
eit,j  pp.  S52r-7;  and  the  preference  offers  of  va- 
rious colonies.  Conference  Proceedings,  pp.  S5-6, 
or  Jebb,  pp.  S66-7.    These  latter  are  as  follows: 

Canada. — ^The  existing  preference  of  383^%, 
and  an  additional  preference  on  lists  of  selected 
articles;  (a)  by  further  reducing  the  duties  in 
favor  of  the  United  Kingdom;  (b)  by  raising  the 
duties  against  foreign  imports;  (c)  by  imposing 
duties  on  certain  foreign  imports  now  on  the  free 
list. 

Australia. — ^Preferential  treatment  not  yet 
defined  as  to  nature  and  extent. 

New  Zealand. — A  general  preference  by  a  10% 
allaround  reduction  of  the  present  duty  on 
British  manufactured  goods,  or  an  equivalent  in 
respect  of  lists  of  selected  articles  on  the  lines 
proposed  by  Canada. 

The  Cape  Colony  and  Natal, — A  preference  of 
25%  or  its  equivalent  on  dutiable  goods  other 
than  specially  rated  articles,  to  be  given  by  in- 
creasing the  duties  on  foreign  imports. 

»  Conference  Proceedings,  op.  eU„  p.  86. 


presented  a  further  memorandum  to 
the  Conference  requesting  the  United 
Kingdom  to  reciprocate  her  preference 
grants  by  tariff  exemptions  on  Cana- 
dian food,  for  which  privilege  she  was 
ready  to  extend  her  costing  prefoence 
allowance.*^  Moreover,  the  m^no- 
randum  warned  that  if  the  Imperial 
Grovemment  rejected  the  principle,  and 
if  the  principle  were  not  acceptable  to 
the  other  Colonial  Governments,  Can- 
ada would  be  forced  to  act  as  her  in- 
terests dictated. 

The  Revival  op  Fiscal  Contboveest 
AND  THE  Chamberlain  Campaign 
At  that  time,  there  existed  in  the 
British  Budget  certain  duties  on  foreign 
com  and  flour  which  had  been  estab- 
lished to  raise  revenue  f er  the  South 
African  War.    The  Canadian  Ministers 
had  chosen  a  strategic^moment  to  place 
their  memorandum  before  the  Imperial 
Government.    Certainly  the  issue  was 
clearly  defined,  whatever  the  value  of 
the  preferences  offered.    Such  demands 
by  the  colonies  were  exactly  what  Mr. 
Chamberlain  had  announced  to  be  the 
conditions  necessary  for  his  Govern- 
ment to  consider  seriously  fiscal  reform. 
When  the  British  Government  failed 
to  take  up  the  matter  and  the  com 
duties  were  repealed  by  the  Budget  in 
the  following  spring,  colonial  leaders 
probably  were  offended  by  what  ap- 
.peared  to  be  "'a  slap  in  the  face**  ht>m 
the  professedly  imperialistic  party  in 
Britain.*'    Mr.     Chamberlain,     while 
forced  to  drop  his  proposab  tempora- 
rily, on  May  15,   1903,  brought  the 
matter  to  the  attention  of  his  Birm- 
ingham constituents,  reopening  by  this 
act,  the  '^floodgates  of  controversy."** 

"  Ihid.,  p.  86-S. 

»  Jebb,  op.  eii..  Vol.  11,  p.  46. 

**  In  this  connectioii,  see  Hewins,  W.  A.  S., 
Trade  in  ^  Balance  (Allan,  London,  1984). 
Fh>f .  Hewins  was  intimately  associated  witk 
Mr.  Chamberlain  in  this  campaign  as  head  of  his 
Tariff  Commission.  He  continues  to  be  an  ad- 
vocate of  tariff  protection. 
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When  the  question  came  before  the 
House  of  Commons,  Mr.  Balfour,  the 
Prime  Minister,  declined  to  support  un- 
equivocally Mr.  Chamberlain's  pro- 
posals. He  took  a  middle  stand,  how- 
ever, acknowledging  that  the  country 
was  no  longer  in  the  position  occupied 
by  it  when  free  trade  was  adopted,  and 
admitting  that  a  tariff  might  be  useful 
for  purposes  of  retaliation  and  bargain- 
ing. There  was,  perhaps,  good  basis 
for  this  position.  Upon  the  continent 
had  grown  up  a  series  of  conmierdal 
treaties  among  protective  countries, 
from  which  Great  Britain  had  been 
excluded  and  which  were  due  to  expire 
about  1904  to  1906.  The  threat  of  a 
tariff  might  have  regained  a  more  favor- 
able position  for  Great  Britain  among 
her  rivals. 

Rather  than  embarrass  Mr.  Balfour, 
under  the  circumstances,  Mr.  Chamber- 
Iain  resigned  from  the  Cabinet  and 
gave  himself  to  propagandizing  for  his 
cause."  Five  other  Ministers  of  free 
trade  bias  also  resigned  and  the  cam- 
paign began  in  earnest.  The  Tariff  Re- 
form League  was  organized  at  Birming- 
ham, while  the  Tariff  Commission 
origiiiated  by  Mr.  Chamberlain  pro- 
ceeded to  draw  up  a  "scientific"  tariff. 
Mr.  Chamberlain  traveled  over  the 
country  preaching  the  advantages  of 
fiscal  reform  to  local  industries,  and 
planning  to  force  an  election  on  the  is- 
sue.** Mr.  Balfour,  however,  managed 
to  maintain  such  an  even  balance  in  his 
fiscal  views  that  ''each  section  of  his 
party  could  interpret  them  in  its  own 
favor." '^  The  election  was  delayed 
and  the  campaign  went  on,  with  the 
Free  Trade  Union  and  the  Cobden  Club 

*  For  a  short,  vivid  description  of  the  cam- 
I»aign  see  Hirst,  op,  eii.,  pp.  49-56. 

**  Hewins,  op.  cU.,  p.  17.  Mr.  Hewins  states 
that  in  October,  1909,  some  eminent  opponents 
informed  him  that  Chamberlain  could  cany  the 
nation. 

^  Hirst,  op,  cit.,  p.  54. 


canning  on  an  extensive  counter- 
propaganda. 

The  difficulties  facing  the  Balfour 
Grovemment  during  these  years  must 
have  been  very  great.  Chamberlain's 
efforts  were  splitting  the  party.  Save 
for  the  fact  that  a  party  division  at  this 
time  would  have  allowed  the  Liberals 
to  come  into  power  with  their  program 
of  Irish  Home  Rule,  there  was  little  to 
hold  the  Unionist  party  together.  A 
crisis  finally  came  and  Mr.  Balfour 
tendered  the  resignation  of  his  Minis- 
try. In  the  general  election  which 
followed,  free  trade  was  the  dominant 
issue.  The  Unionists  met  with  over- 
whelming defeat,  and  the  Liberal  party 
came  into  power  with  Sir  Henry  Camp- 
bell-Bannerman  at  its  head. 

Although  decisively  defeated,  tariff 
reform  did  not  relinquish  its  place  in 
the  poUtical  arena.  The  Tariff  Reform 
League  continued  its  activities,  as  did 
likewise  Mr.  Chamberlain's  Tariff  Com- 
mission. Fuel  was  added  to  the  con- 
troversy by  the  publication  of  a  free 
trade  memorandum  on  ''The  Fiscal 
Policy  of  International  Trade,"  pre- 
pared by  the  late  Professor  Alfred 
Marshall,  the  eminent  economist,  as  a 
Parliamentary  Paper." 

Mr.  Chamberlain,  though  forced  by 
ill-health  to  retire  from  active  partici- 
pation, retained  a  lively  interest  in  the 
problem.  Mr.  Balfour,  finally  con- 
verted to  the  former's  ideas  on  fiscal 
reform,  in  1909  declared  himself  a  firm 
believer.*'  His  new  program  advo- 
cated a  duty  on  wheat,  although  he 
pledged  that  none  would  be  levied 
on  cotton  and  rubber.  He  argued  fur- 
ther that  tariff  reform  was  essential  to 
secure  the  home  market  from  unfair 

''While  denying  the  need  for  tariff  reform, 
Marshall  did  advocate  the  tuse  of  any  and  all 
financial  weapons  in  reprisal  against  the  refusal 
of  the  "  most-favored  nation"  privilege  to  British 
trade.    Parliamentary  Papers,  lODS,  321. 

*'  Drage,  op.  cU.,  pp.  15fi-6. 


106 


Thb  Annals  of  ths  Amebican  Acadesmt 


competition.  The  general  election  of 
1909,  which  the  Conservatives  forced 
on  the  issue  of  Mr.  Lloyd  George's 
Budget,  failed,  however,  to  reseat 
them. 

Shortly  after  the  election,  opposition 
developed  to  the  leadership  of  Mr.  Bal- 
four, and,  in  November,  1911,  he  was 
supplanted  by  Mr.  Bonar  Law.  The 
Unionist  party  now  gave  themselves 
to  a  complete  scheme  of  protection 
and  Imperial  preference.  Mr.  Austen 
Chamberlain  reported  that  the  Con- 
servative party  proposed  to  put  a  5  per 
cent  duty  on  foreign  foodstuffs  and  an 
average  of  10  per  cent  on  foreign  manu- 
factures. At  the  party  meeting  in 
November,  1912,  a  movement  success- 
fully took  place  to  remove  the  referen- 
dum pledge  of  Mr.  Balfour,  which  had 
promised  to  refer  the  principles  of  the 
tariff  to  a  popular  vote.^°  At  the  same 
meeting,  Mr.  Bonar  Law  declared  that 
tariff  reform  was  the  party's  most  con- 
structive plank,  although  food  duties 
were  involved.  Later  opposition  which 
developed  within  the  party  forced  the 
postponement  of  the  proposal  of  food 
taxes. 

This  is  the  situation  in  ^ich  we  find 
tariff  reform  just  prior  to  the  period  of 
the  War.  The  Conservative  Party  had 
committed  itself  irrevocably  to  tariff 
reconstruction,  that  is,  as  irrevocably 
as  a  political  party  can.  Public  in- 
terest in  the  question  waned  just  before 
1914  and  was  overshadowed  by  the 
problem  of  Ireland.  As  for  industry 
and  trade,  since  1905,  imports  and  ex- 
ports had  shown  a  lively  upward  trend. 
Dark  forecasts  about  the  retrogression 
and  decline  of  Great  Britain's  trade  no 
longer  were  capable  of  arousing  great 
interest.  Fiscal  reform  was  in  the 
background  and  destined  to  remain 
there  until  the  exigency  of  a  new  and 
complex  emergency  should  force  it 
out. 

«o  Hint.  op.  cU„  pp.  5S-0. 


The  Imperial  Conferences  of  1907 

AND  1911 

We^are  not  ready  to  pass  on  to  the 
developments  of  the  War  period  until 
we  have  paused  to  consider  the  in- 
cidents of  the  two  Imperial  Con- 
ferences, as  they  came  to  be  called, 
which  took  place  in  1907  and  1911. 
The  first,  scheduled  for  1906,  was  not 
held  until  the  following  year  in  order 
to  allow  the  new  Colonial  Secretary, 
Lord  Elgin,  time  for  preparation.  Ac- 
cording to  past  custom,  memba^  were 
invited  to  submit  subjects  for  discus- 
sion. The  inevitable  transpired;  ques- 
tions of  preference  and  Imperial  orgaoi- 
zation  were  among  the  most  common 
ones  presented.^  It  almost  appeared 
that  the  Conference  would  ''redound 
to  the  advantage  of  the  opposition 
party,  owing  to  the  evident  promi- 
nence of  preference."  **  Its  treatment 
in  the  Conference  was  characterised 
largely  by  debate,  with  the  Liberal 
Minist^s  on  the  defensive  before  the 
British  public  with  its  divided  senti- 
ment. They  were  candid  about  having 
pledged  themselves  against  *' counte- 
nancing the  smaUest  departure,  no 
matter  how  trivial  in  itself,  from  the 
principles  of  the  existing  fiscal  sys- 
tem." ^  Any  concession  to  the  Con- 
ference would  have  invalidated  their 
platform  and  discredited  them  before 
the  country. 

Nevertheless,  there  were  some  signifi- 
cant offers  made  by  Colonial  Ministers. 
Although  the  proposal  for  an  inter- 
colonial "most-favored  nation"  ar- 
rangement, introduced  by  Mr.  DeakiD, 
the  Australian  Premier,  was  quietlj 
quashed,  definite  offers  of  additional 
preference  for  reciprocation  on  Great 
Britain's  part  were  made  by  Australia, 
New  Zealand  and  South  Africa,  while 

«"  Jebb»  op.  eU.,  Vol.  II,  pp.  577-82. 
« Ibid.,  n>.  64-n5. 
« Ibid.,  M>.  181-7. 
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Newfoundland  and  Transvaal  repre- 
sentatives agreed  to  subscribe  to  the 
190S  resolutions.^  Only  the  Indian 
representative  opposed  the  idea.^  The 
discussion  ended  by  the  passage  of 
resolutions,  of  which  the  first,  proposed 
by  the  Liberal  Ministers,  was  simply  a 
reaffirmation  of  the  old  principle  of 
fiscal  freedom,  well-couched  in  diplo- 
matic language,  acknowledging  the 
justice  of  permitting  the  special  re- 
quirements and  conditions  of  each 
member  of  the  Empire  to  govern  its 
contributions  to  Imperial  commercial 
relations.^  Two  other  motions,  one  of 
general  nature  and  the  other  a  strong 
reaffirmation  of  the  190£  resolutions 
were  passed,  the  British  minbters,  of 
course,  dissenting  from  the  latter.^^ 

In  the  1911  Conference  two  steps 
were  taken  which  may  be  regarded  as 
victories  for  the  Colonial  delegates. 
The  first  was  the  acceptance  by  the 
Conference  of  a  Canadian  proposal  that 
His  Majesty's  Grovernment  should  open 
negotiations  with  several  foreign  gov- 
ernments in  order  to  secure  liberty  for 
any  of  those  who  might  choose  to  with- 
draw from  the  operation  of  certain 
conmierdal  treaties.^^  No  invalida- 
tion of  the  treaty  regarding  the  rest  of 
the  Empire  was  desired.  What  was 
sought  was  such  release  from  outside 
obligations  as  would  enable  the  exten- 
sion of  intra-Empire  preference  ar- 
rangements, and  also  the  privilege  of 
the  dominions  to  erect  higher  protec- 
tive duties  against  whomever  they  de- 
sired. The  Crown's  acquiescence  was 
merely  a  diplomatic  step,  for  its  ac- 
ceptance contained  the  condition  that 

«  Jebb,  op.  cU.,  Vol.  II.  pp.  187-218. 

^  He  was  a  delegate  from  the  Indian  Office, 
rather  than  India,  and  a  Liberal  supporter,  ibid,, 
pp.  210-22. 

^  Proceeding 8  of  the  Imperial  Conference^  1907 
(Cd.  8528),  pp.  429-88. 

**  Ibid,,  pp.  439-40  and  429. 

*•  Proceedinge  of  the  Imperial  Conference,  1911 
(Cd.  5745),  pp.  883-0. 


new  treaties  could  be  negotiated  to  re- 
place existing  ones,  a  condition  which 
required  the  accession  of  the  other 
parties,  and  was  impossible  of  attain- 
ment. 

The  second  resolution,  passed  unan- 
imously, was  by  far  the  more  signifi- 
cant.*'  It  proposed  a  Royal  Commis- 
sion representing  all  sections  of  the 
Empire  to  investigate  and  report  upon 
the  natural  resources  of  each  part  of  the 
Empire,  the  facilities  for  production 
and  trade,  and  the  effect  of  existing 
commercial  legislation.  On  the  whole, 
such  a  resolution  could  cause  the  Lib- 
eral Government  no  embarrassment. 
Yet  it  may  be  considered  a  colonial 
victory  beotuse  it  committed  the  Lib- 
eral Ministers  to  a  more  decided  Im- 
perial policy  than  they  had  been  willing 
to  assume  heretofore. 

It  is  plainly  very  difficult  to  interpret 
the  influence  these  Conferences  may 
have  had  upon  the  Liberal  Home  Gov- 
ernment. The  1907  Conference  was 
its  initial  contact  with  that  sort  of 
political  pressure.  It  is  not  unreason- 
able to  suppose  that  an  ineffaceable  im- 
pression was  made  by  a  realization  of 
the  vast  resources  and  population  rep- 
resented at  the  Conference  table.'" 
This  impression  may  have  prepared  the 
way  for  its  war-time  protectionist 
compromise.  Whatever  the  possibili- 
ties on  that  score  may  be,  one  thing 
only  was  certain,  the  Crown's  position 
for  the  time  on  the  question  of  trade 
relations  with  the  colonies  was  clearly 

4*  Likewise  a  Canadian  suggestion  offered  as  a 
oompromiae  to  a  stronger  Australian  resolution 
reaffirming  the  1902  preference  resolutions,  to 
which,  of  course,  the  Home  (jrovemment  could 
not  assent.    Ibid.,  pp.  889-44. 

*<*It  is  significant  to  note  here  that  Mr. 
Richard  Jebb,  the  authority  on  Imperial  Con- 
ferences, observes  a  certain  sympathy  in  Mr. 
lioyd  George's  speeches  to  the  preference  idea 
and  Imperial  movement.  Party  obligations,  as- 
serts Mr.  Jebb,  prevented  him  from  being  more 
generous  in  his  attitude.  Mr.  Jebb  wrote  in 
1911.    See  his  work.  Vol.  II,  pp.  238-40.     < 
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defined.  It  succeeded  in  checking  ef- 
fectively, though  only  temporarily, 
further  advances  toward  preferential 
protection. 

The  Extent  of  Pbefbsbence  Grants 

BY  THE  SeLF-GoVEBNING  DoMINIONB, 

1900  TO  1914 

It  is  illuminating  to  note  briefly,  be- 
fore leaving  this  period,  the  extent  to 
which  tariff  preferences  on  British 
manufactures  had  come  to  be  granted 
by  the  various  colonies.  Canada,  for 
instance,  had  followed  up  her  original 
preference  grant  of  1897  with  an  addi* 
tional  grant  in  1900,  extending  to  one 
third  of  the  existing  duties.  Com- 
plaints from  Canadian  manufacturers 
brought  a  reduction  in  this  preference 
in  1904.*^  In  1907,  uniform  per- 
centage preference  was  abandoned, 
and  specified  preference  rates  were 
substituted  showing  variously  a  greater 
or  less  reduction  than  one  third  on 
British  goods.  In  addition,  an  inter- 
mediate tariff  for  purposes  of  negotia- 
tion was  adopted. 

Following  Canada's  example  in  this 
respect.  New  Zealand,  in  1908,  added  a 
surtax  to  certain  imports,  some  thirty- 
eight  items,  from  foreign  countries.** 
This  number  was  increased  to  one 
hundred  and  ninety-four  in  1907. 
Under  a  reciprocity  clause  in  the  1903 
Act,  she  entered  into  a  preferential  ar- 
rangement with  South  Africa  in  1906, 
but  reached  no  other  agreements  either 
with  foreign  countries  or  other  colo- 
nies.^ In  Australia,  however,  a  prefer- 
ential tariff  did  not  make  its  appearance 
until  1908,  although  she  entered  into 
a  reciprocal  arrangement  with  South 
Africa  two  years  before."  The  basis  of 
her  tariff  preference  was,  as  with  New 

'^  Culbertson,  W.  S.,  International  Economic 
Policies  (Appleton,  N.  Y.,  1926),  pp.  161-2. 
"/Wrf.,  pp.  170-1. 
"  Ibid,,  p.  176. 
•*  Ibid.,  pp.  165-6. 


Zealand,  protection  of  her  own  indus- 
tries first.  Consequently,  preferences 
were  created  by  increasing  the  duties 
on  imports  from  other  countries.  Not- 
withstanding this,  it  was  reported  by 
the  Dominions  Royal  Commission  that 
throughout  Australasia  there  existed  a 
marked  enthusiasm  for  the  principle.* 

South  Africa,  with  her  Customs  Un- 
ion and  her  tradition  of  protection 
might  have  been  expected  to  enact  a 
preference  tariff  at  an  early  date.  It 
was  not  accomplished,  however,  with- 
out overcoming  some  opposition,  espe- 
cially that  of  Cape  Colony."  Only 
through  the  efforts  of  Lord  Milner,  His 
Majesty's  High  Commissioner  in  South 
Africa,  and  those  of  Mr.  Chamberlain, 
was  the  preference  promised  at  the 
1902  Conference,  enacted  the  following 
year. 

The  preferences  granted  by  the 
colonies  were  unquestionably  not  large. 
Most  of  them  were  obtained  by  in- 
creasing the  duties  on  foreign  produce, 
colonial  industry  being  amply  pro- 
tected against  British  products,  though 
some  British  goods  profited  by  th^n. 
Concerning  the  extent  of  their  influence 
on  Empire  trade,  there  exists  no  barom- 
eter for  measurement.*'  As  to  thw 
effect  upon  the  British  fiscal  policy, 
conclusions  will  be  suggested  later  as 
the    reader    acquaints    himself    with 

"Dominions  Royal  Commission,  Second  In- 
terim Report,  1914  (Cd.  7210),  p.  7. 

''Bniwer,  op,  cit.,  p.  122.  Tbe  Premier  of 
Cape  Colony,  however,  favored  preference  at  the 
Colonial  Conference  of  1902. 

"  The  amounts  of  duty  remittances  or  reduc- 
tions by  the  various  dominions  for  the  few  yean 
prior  to  the  War  are  suggestive.  For  example; 
they  were,  for  Australia,  in  1910,  in  thowyand 
pounds  sterling,  972;  Canada,  1803;  New  Zea- 
land, 536;  South  Africa,  594;  and  in  lOlS,  for 
Australia,  1244;  Canada,  1573;  New  Zealand 
760;  and  South  Africa,  628.  See  in  this  connee- 
tion  the  Dominions  Royal  Commission*  Second 
Interim  Report,  1914  (Cd.  7210),  p.  7;  F^ 
Interim  Report,  1917  (Cd.  8457).  p.  7;  Third 
Interim  Report,  1914  (Cd.  7505),  p.  7. 
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further  developments.  Unquestion- 
ably, some  pressure  from  colonial 
sources  was  being  felt  in  Downing 
Street. 

Our  procedure  up  to  this  point  has 
been  to  acquaint  the  reader,  as  briefly 
as  possible  and  yet  as  exhaustively  as 
space  has  pennitted,  with  the  imme- 
diate background  of  the  British  tariff 
problem,  to  the  end  that  a  more  search- 


ing survey  of  the  recent  trend  toward 
protection  may  be  made.  The  follow- 
ing chapter  wfll  treat  the  protectionist 
developments  during  the  War,  and  the 
succeeding  one  will  carry  the  study  up 
to  the  present  time.  Subsequent  chap- 
ters deal  statistically  with  an  analysis 
of  British  economic  trends  and  their 
significance  in  explaining  the  late  pro- 
tectionist movement. 


CHAPTER  II 
The  World  War  and  Protection  in  Great  Britain 


FOLLOWING  the  outbreak  of  the 
World  War,  the  Asquith  Liberal 
Grovemment  early  faced  difficulties 
with  its  program.  Having  failed  to 
achieve  any  conspicuous  military  suc- 
cess, the  Grovernment  found  that  politi- 
cal expediency  made  it  necessary  to 
take  several  Conservative  leaders  into 
the  Cabinet.  The  object,  it  was 
averred,  was  to  effect  a  national  unity 
and  unanimity,  essential  to  a  successful 
termination  of  the  War.  Domestic 
controversies,  in  the  meanwhile,  were  to 
be  placed,  as  Mr.  F.  W.  Hirst  states, 
''in  cold  storage."  With  a  substantial 
majority  in  the  House  of  Commons, 
and  a  War  of  unprecedented  propor- 
tions going  on,  it  did  appear  that  the 
issue  of  protection  and  preference 
would  be  obscured. 

Several  circumstances  operated  to 
vitiate  this  possibility.  In  the  first 
place,  British  industry  was  finding  it- 
self tremendously  handicapped  by  the 
lack  of  certain  essential  products  whose 
production  was  controlled  by  enemy 
interests.  The  military  handicap  of 
being  so  thoroughly  a  dependent  in- 
dustrial nation  was  forcefully  brought 
to  the  attention  of  statesmen,  officials 
and  business  men.    In  the  second  place. 


there  was  an  inevitable  and  universal 
realization  of  certain  reputed  economic 
designs  of  Germany  which  were  said  to 
be  a  part  of  her  general  war  policy. 
Coupled  with  this  was  a  growing  fear 
that  Germany  was  preparing  to  sweep 
down  and  destroy  all  Britain's  industry 
and  trade.  Then  th«^  were  the  colo- 
nies which  so  patriotically  had  stood  by 
the  mother  country  in  her  emergency, 
placing  the  latter,  however,  in  a  posi- 
tion of  very  real  obligation.  Finally, 
certain  problems  of  expediency  arose 
necessitating  fiscal  action  for  temporary 
alleviation. 

The  McKenna  Duties  of  1915 

The  first  of  the  circumstances  to  be 
treated  here  belongs  in  the  last  of  the 
above-named  categories.  In  Septem- 
ber, 1915,  Mr.  Reginald  McKenna,  the 
Chancellor  of  the  Exchequer,  proposed 
a  startling  innovation.  His  Budget 
contained  a  SS^  per  cent  duty  upon  a 
series  of  articles,  including  motor  cars, 
motor  cycles  and  parts  thereof,  cinema 
films,  clocks,  watches,  musical  instru- 
ments, plate  glass  and  hats.  He  urged 
in  his  proposals  that  goods  of  such  a 
nature  should  be  taxed  from  the  very 
outset  in  order  to  provide  revenue  and 
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to  cut  consumption  which  was  deemed 
unnecessary.  He  denied  that  it  was  a 
question  of  tariff  reform  or  of  protec- 
tion.^ His  purpose,  which  so  fre- 
quently has  been  misinterpreted,  is 
best  set  forth  in  his  own  words:  * 

We  have  to  tax  now  with  objects  beyond 
revenue,  with  objects  which  are  purely 
temporary,  and  without  regard  to  the  per- 
manent effect  upon  trade.  We  must  look 
at  the  state  of  our  foreign  exchange.  We 
must  discourage  imports.  Some  of  us  think 
that,  in  ordinary  circumstances,  imports  if 
excessive  will  necessarily  be  discouraged 
and  exports  will  necessarily  increase.  But 
this  is  not  true  today.  We  cannot  increase 
our  exports  because  our  capital  and  labor 
are  otherwise  engaged.  We  have  then  to 
look  upon  the  reduction  of  imports  as  an 
object  in  itself.  Then  we  also  have  to  have 
strict  regard  to  the  necessity  of  reducing 
consumption.  If,  thus,  we  can  by  any 
means  of  taxation,  at  one  and  the  same 
time,  reduce  imports,  and  reduce  consump- 
tion, and  bring  in  revenue,  then  I  think,  for 
the  moment  at  any  rate,  we  may  consider 
to  have  found  an  ideal  system. 

It  was  also  contended  in  defense  of 
these  duties  that  shipping  space  would 
be  saved,  although  this  argument  could 
not  be  advanced  for  all  articles.'  Of 
course,  the  preference  proponents  were 
not  missing,  but  such  proposals  as 
they  made  were  rejected.*  As  for  the 
length  of  time  that  the  duties  would 
remain  a  part  of  the  fiscal  system,  it 
was  practically  promised  by  Mr.  Mc- 
Kenna  that  they  were  strictly  a  war 
measure  and  would  be  discontinued 
with  the  passing  of  the  emergency.* 

^  Parliamentary  Debates,  Commons,  Vol. 
LXXIV,  1915,  Col.  1724-5. 

2  Ibid,,  Col.  851-2. 

'Hirst,  op.  cU.,  p.  63.  Mr.  Hirst  emphasizes 
this  idea  of  shipping  space  economy  as  an  argu- 
ment for  the  McKenna  duties,  though  the  writer 
was  unable  to  find  any  emphasis  upon  it  in  the 
House  Debates. 

*  Parliamentary  Debates,  op.  cU.,  Col.  1749-62. 

*Ibid.,  Col.  1724-5. 


The  Pabis  Resolutions  of  1916 

Concurrently  with  the  adoption  of 
the  McKenna  duties,  in  fact  since  the 
outbreak  of  the  War,  certain  suspicions 
and  fears  regarding  Germany's  eco- 
nomic motives  had  been  growing.  Busi- 
ness men  in  general  were  filled  with 
grave  misgivings,  and  continually  dis- 
turbed by  dreadful  apparitions  con- 
cerning post-war  trade.  A  Sub-Com- 
mittee of  the  Advisory  Committee  to 
the  Board  of  Trade,  conducting  an  in- 
vestigation into  the  condition  of  a 
group  of  minor  industries  about  this 
time,  came  to  the  conclusion  that  the 
question  of  protection  was  the  most  im- 
portant they  had  to  consider.  "Prac- 
tically all  the  representative  firms  and 
associations  consulted  by  us,"  stated 
the  Report,  "asked  for  a  measure  of 
protection."  •  There  was  a  widespread 
fear,  the  Committee  further  noted, 
that  the  country  would  be  flooded  with 
German  and  Austro-Hungarian  goods 
after  the  War,  "sold  at  any  price  they 
would  bring  with  a  view  to  capturing 
trade  hitherto  carried  on  by  enemy 
countries."  Business  men  trifled  to 
the  Conunittee  that  Grerman  industries 
were  producing  and  accumulating 
stocks  preparatory  for  this  purpose.' 

The  Sub-Committee  concerned  itself 
with  other  phases  of  protection,  and  in 
its  report  urged  several  recommenda- 
tions of  a  revealing  nature.  If  we  may 
interpret  them  as  a  rather  substantial 
representation  of  British  business  and 
industrial  opinion  at  that  time,  some 
light  is  shed  upon  subsequent  develop- 
ments. A  portion  of  the  report  is  well 
worth  quoting  in  this  connection:' 

We  are  of  the  opinion  that,  when  the  na- 
tional supplies  of  certain  manufactured  ar- 

*  Committee's  Report,  1916  (Cd.  8275),  p.  11. 
Of  course,  some  of  these  industries  are  tbow 
which  suffered  most  from  pre-war  competition. 

^  Ibid.,  p.  11. 

•  Ilrid,,  p.  16. 
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tides,  which  are  of  vital  importance  to  the 
national  safety  or  are  essential  to  other  in- 
dustries, have  fallen  into  the  hands  of  manu- 
facturers and  traders  outside  this  country, 
British  manufacturers  ready  to  undertake 
the  manufacture  of  such  articles  in  this 
country  should  be  afforded  sufficient  tariff 
protection  to  enable  them  to  maintain  such 
production  after  the  War. 

With  reference  to  the  strongly  expressed 
opinion  of  many  of  the  witnesses  that  the 
enactment  of  protective  duties  on  the  in- 
dustries other  than  those  referred  to  in  the 
preceding  paragraph,  which  have  formed 
the  subject  of  our  inquiry,  is  essential  to 
their  maintenance,  we  wish  to  report  that 
m  view  of  the  following  considerations: 

(a)  That  there  exists  a  strong  desire  to 
respond  to  the  feelings  of  our  Dominions  in 
favor  of  an  Imperial  Preference  in  trade, 
and  that  there  is  also  a  strong  desire  to  ar- 
range preferential  trading  with  those  who 
are  our  Allies  in  the  present  War,  and 

(b)  That  the  present  high  direct  taxation 
tends  to  raise  the  rate  of  interest  on  money, 
and  cheap  abundant  capital  for  the  em- 
ployment of  their  labor  is  of  the  greatest 
importance  to  the  working  classes. 

It  will  be  necessary  to  impose  some 
widely  spread  import  duties,  and  we  are 
therefore  prepared  to  reconmiend  that  a 
larger  proportion  of  the  revenue  be  raised 
by  import  duties. 

We  are  of  the  opinion  that  such  import 
duties  would  go  a  long  way  towards  satisfy- 
ing the  requests  for  special  protective  treat- 
ment for  the  industries  which  we  have 
under  consideration. 

It  was  in  the  sentiment  revealed  by 
this  Report  that  the  famous  Paris 
Resolutions  originated.^  The  same 
month  in  which  it  was  published,  Janu- 
ary, I9I6,  a  motion  was  made  and 
passed  unanimously  in  the  House  of 
Commons,  which  called  upon  the  Gov- 
ernment ''to  enter  into  immediate 
consultation  with  the  Governments  of 
the  Dominions,  in  order,  with  their  aid, 
to  bring  the  whole  economic  strength  of 
the  Empire  into  co5peration  with  our 
Allies  in  a  policy  directed  against  the 

*  Hewins,  op.  cU,,  pp.  87-40. 


enemy.  "*•  The  Paris  Economic  Con- 
ference followed  in  June,  and  passed  a 
series  of  resolutions,  framed  in  advance 
by  Mr.  Walter  Runciman,  President  of 
the  Board  of  Trade,  with  the  approval 
of  Mr.  Herbert  Asquith,  the  Prime 
Minister;  Mr.  Walter  Long,  the  Colo- 
nial Secretary;  and  two  representatives 
of  the  Dominions,  Mr.  W.  M.  Hughes, 
and  Sir  George  Foster.  The  resolu- 
tions included  recommendations  for 
Allied  economic  measures  during  the 
period  of  the  War;  during  the  period  of 
reconstruction;  and  lastly,  permanent 
measures.  In  them,  among  other 
things  the  Allies  agreed  to  take  all 
necessary  steps  to  make  themselves 
independent  of  the  enemy  coimtries, 
so  far  as  raw  materials  and  manufac- 
tured products,  as  well  as  financial, 
commercial  and  maritime  organization 
were  concerned."  Accordingly,  almost 
any  methods  could  be  applied  in 
carrying  out  the  agreement,  as  the 
subsidizing,  direction  or  control  of 
enterprises  by  governments;  financial 
assistance  for  the  encouragement  of 
scientific  and  technical  research,  and 
the  development  of  national  industries; 
the  application  of  customs  duties  or 
prohibitions  of  a  temporary  or  per- 
manent character,  or  a  combination  of 
them  all.  Whatever  the  method,  the 
object  desired  was  such  increased 
production  within  Allied  territories  as 
to  enable  them  to  develop  and  main- 
tain their  economic  position  inde- 
pendently of  enemy  countries. 

Referring  to  these  resolutions  shortly 
after,  Mr.  Asquith  announced  in  the 
House  of  Commons  that  they  had  been 
adopted  as  part  of  the  Grovernment's 
policy,  which  he  hoped  met  with  the 
approval  of  Parliament.**    In  defend- 

"  Ibid.,  p.  88. 

"  Paris  Economic  Conference,  Resolutums, 
1916  (Cd.  8271). 

^Parliamentary  Debates,  Commons.  Vol. 
LXXXV»  1916,  Cd.  840-1. 
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ing  this  action,  he  gave  classic  expres- 
sion to  the  general  trepidation  current 
at  the  time.    He  declared:^' 

The  War  has  opened  our  eyes  to  the  full 
meaning  and  manifold  implications  of  the 
German  system  of  economic  penetration, 
and  commercial  and  financial  control  of 
vitally  important  industries  and  to  the 
use  to  which  vantage  ground  gained  by  this 
system  can  be  put  in  war.  It  is  difficult — 
indeed,  I  think  it  is  impossible — to  believe 
that  Germany  would  not  be  animated  by 
the  same  spirit  and  policy  when  the  War  is 
over,  and  that  she  will  start,  be  it  observed, 
with  certain  very  considerable  advantages. 
They  are  already  organizing  their  industry 
— and  do  not  let  us  be  blind  to  this — ^for  an 
attack  on  our  Allied  markets  and  for  a 
vigorous  and,  if  possible,  victorious  com- 
petition in  neutral  markets.  It  is  then  in 
our  view — ^when  I  say  our  view  I  mean  the 
view  of  the  Allied  Powers — ^necessary  to 
make  thorough  preparations  for  the  coming 
peace,  and  the  Paris  Economic  Conference 
and  the  Resolutions  passed  there  represent 
the  attempt  of  the  Allies  to  decide  the  gen- 
eral lines  on  which  that  preparation  should 
proceed. 

Adoption  of  the  resolutions  as  part  of 
the  Government's  policy  was  not  with- 
out' opposition,  because  Mr.  Asquith 
had  pledged  that  the  British  delegates 
would  return  from  the  Paris  Conference 
uncommitted.^*  The  Grovemment  an- 
nounced, however,  that  no  action  would 
be  taken  inmiediately,  but  that  a  Com- 
mittee had  been  appointed  under  the 
Chairmanship  of  the  late  Lord  Bal- 
four of  Burleigh,  to  investigate  and 
present  definite  means  of  carrying  out 
the  suggestions  of  the  resolutions.^* 
Thus,  the  question  of  Parliamentary 
approval  was  postponed  until  the  re- 
port from  this  Committee  was  received, 
and  definite  proposals  were  ready  to  be 
made. 


^'  Parliamentary    Debates, 
LXXXV.  1916  Col.  833. 
"  Ibid^  Col.  380-2. 
» lind..  Col.  339. 
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The  Lobd  Balfoub  of  Bxtrleigh 
Committee 

The  C<«nmittee,  known  as  the  Com- 
mittee on  Industrial  and  Conunerdal 
Policy  after  the  War,  was  composed  of 
both  Conservative  and  Liberal  mem- 
bers. It  began  its  work  at  once  and 
shortly  issued  an  interim  report,  which 
appeared  just  before  the  meeting  of  the 
Imperial  War  Conference,  a  Conference 
consisting  of  all  the  Colonial  Proniera. 
The  Committee  felt,  as  they  stated  in 
an  accompanying  letter  to  the  Prime 
Minister,  that,  though  acts  in  restraint 
of  trade  are  distasteful  in  the  abstract. 
Imperial  interests  made  a  serious  at- 
tempt to  meet  the  declared  wishes  of 
the  dominions  and  the  colonies  very 
desirable.^*  The  sacrifices  made  and 
the  services  rendered,  it  was  further 
stated,  made  the  time  particularly  ap- 
propriate for  the  declaration  of  such  a 
policy.  Then,  too,  the  Committee  felt 
that  the  recovery  of  trade  lost  during 
the  War,  the  securing  of  new  noiarkets, 
and  the  consolidation  of  Empire  re- 
sources could  best  be  facilitated  throu^- 
out  the  Empire,  by  a  system  of  mutual 
protection.  Consequently,  the  Com- 
mittee presented  the  following  resolu- 
tions:" 

1.  In  the  light  of  the  experience  gained 
during  the  War,  we  consider  that  special 
steps  must  be  taken  to  stimulate  the  pro- 
duction of  food-stuffs,  raw  materials  and 
manufactured  articles  within  the  Elmpire 
wherever  the  expansion  of  production  is 
possible  and  economically  desirable  for  the 
safety  and  welfare  of  the  Empire  as  a  whole. 

2.  We  therefore  recommend  that  His 
Majesty's  Government  should  now  dedan 
their  adherence  to  the  principle  that  preference 
should  be  accorded  to  the  products  and  manii- 
factures  of  the  British  owrseas  Dominions,  in 
respect  of  any  Customs  Duties  now  or  here- 
after to  he  imposed  on  imparts  tnio  the 
Kingdom, 

u  Interim  Report,  1917.    (Cd.  848ft),  p.  1. 
>Uiid.,p.S.    (ItsUcamie  the  writer's). 
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8.  Further,  it  will,  in  our  opinion,  be 
necesBaiy  to  take  into  consideration,  as  one 
of  the  methods  of  achieving  the  above  ob- 
jects, the  desirabilUy  of  estMishmg  a  wider 
range  cf  Ctutoms  Duties  which  wotdd  be  re- 
mitted or  reduced  on  the  prodticte  and  mantt- 
faetures  cf  the  Empire  and  which  tootddform 
the  basis  cf  commercial  treaties  toith  Allied 
and  Neutral  Countries. 

The  Resoltttions  of  the  Imperial 
War  Conference,  1917 

The  Imperial  War  Conf  erence,  which 
had  been  called  for  the  purpose  of  se- 
curing closer  co-operation  within  the 
Empire  in  pushing  the  War,  met  early 
in  the  spring  of  1917.  After  due  delib- 
erations, of  which  but  smatterings  are 
published,  a  resolution  was  passed  by 
the  Conference  favoring  the  establish- 
ment of  an  Imperial  preference  system. 
Since  the  resolution  had  previously  met 
with  the  unanimous  approval  of  the 
Imp^ial  War  Cabinet,  consisting  only 
of  Imperial  Prime  Ministers,  its  adop? 
tion  in  reality  was  mere  reaffirmation.^' 
It  represented,  as  passed,  not  only  an 
expression  of  opinion  by  the  Colonial 
representatives,  as  had  former  resolu- 
tions of  Imperial  Conferences,  but  also 
the  expression  of  an  opinion  by  the 
British  Government.  Thus,  Great 
Britain  tied  herself  definitely  to  a  policy 
of  Imperial  preference. 

This  resolution  which  Mr.  Hewins 
describes  as  the  "key"  resolution  to 
future  developments  of  policy,  de- 
clared in  definite  terms  that  ""the  time 
has  arrived  when  all  possible  encourage- 
ment should  be  given  to  the  devel- 
opment of  Imperial  resources,  and 
especially  to  making  the  Empire  in- 
dependent in  respect  to  food  supplies, 
raw  materials,  and  essential  indus- 
tries." "  The  resolution  contained  a 
clause,  moreover,  which  expressed  un- 
equivocal approval  of  the  principle  that 

*•  Hewins,  op.  cU.,  pp.  41-2. 
*•  Proceedings  cf  the  Imperial  War  Conference, 
1917  (Cd.  8566),  pp.  11^5. 


each  part  of  the  Empire  should  give 
especially  favorable  treatment  and 
facilities  to  the  produce  and  manufac- 
tures of  other  parts  of  the  Empire,  with 
due  regard,  of  course,  for  the  interests  of 
the  Allies.  In  addition,  arrangements 
should  be  made  to  induce  British  emi- 
grants to  settle  within  the  Empire. 
Concerted  Imperial  action,  finally,  was 
deemed  necessary  to  arrange  in  the  fu- 
ture for  an  adequate  food  supply  and  its 
transportation,  and  also  for  the  control 
and  economical  utilization  of  resources 
essential  for  national  purposes. 

Since  this  action  was  concurred  in  by 
the  British  Grovernment,  the  next  step 
was  the  working  out  of  a  practical  pref  • 
erence  plan.  Mr.  Long,  the  Colonial 
Secretary,  announced  in  the  House  of 
Conunons,  a  Cabinet  Committee  to  in- 
quire and  report  on  the  methods  re- 
quired to  render  the  resolution  effec- 
tive.*® This  Committee,  called  the 
Committee  on  the  Trade  Relations  of 
the  United  Kingdom  within  the  Em- 
pire, considered  a  group  of  subjects 
such  as:  (1)  preference  both  by  means 
of  tariff  and  administrative  measures, 
(2)  the  position  of  conuaercial  treaties 
in  view  of  conditions  arising  out  of  the 
War;  (8)  the  resources  of  the  British 
Empire.'* 

The   Lord   Balfour  of   Burleigh 
Committee,  Pinal  Report 

In  the  meantime,  the  final  report  of 
the  Balfour  of  Burleigh  Committee  was 
received,  recommending  a  comprehen- 
sive change  in  the  fiscal  policy.  These 
recommendations  are  the  culmination 
of  the  war  movement  toward  tariff 
protection.  Their  inclusion  here  is, 
therefore,  pertinent:** 

(1)  The  producers  of  this  country  are 

^Parliamentary  Debates,  G>mmons,  Vol. 
XCVn.  1917.  Col.  1003. 

"  Hewins,  op.  cU.,  pp.  48-4. 

"  Committee  on  Commercial  and  Industrial 
Policy  after  the  War,  Final  Report,  1918  (Cd. 
9085),  p.  5«.     ^ 
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entitled  to  require  from  the  Groveroment 
that  they  should  be  protected  in  their  home 
market  against  "dumping**  ...»  and 
against  the  introduction  of  *'  sweated  goods." 
.  .  .  We  agree  that  it  will  often  be  difficult 
to  distinguish  between  "dumping"  and 
between  cheap  production  and  "sweating," 
but  it  will  be  the  duty  of  our  trade  represen- 
tatives in  foreign  coimtries  to  investigate 
and  report  on  these  matters,  and  reliance 
must  be  placed  upon  the  manufacturers  in 
this  country,  so  that  the  operations  of  the 
customs  officials  may  be  intelligently  di- 
rected to  stop  these  unfair  forms  of  trade. 

(2)  Those  industries  which  we  have  de- 
scribed as  "key"  or  "pivotal"  should  be 
maintained  in  the  country  at  all  hazards, 
and  at  any  expense.  No  ordinary  economic 
rules  apply  to  the  situation  of  these  minor 
but  important  industries.  They  must  be 
kept  alive,  either  by  loans,  by  subsidies,  by 
tariffs,  or  Government  contracts,  or  in  the 
last  event,  by  Government  manufacture. 
They  will  necessarily  be  subject  to  Govern- 
ment supervision. 

(3)  As  regards  other  industries,  protec- 
tion by  means  of  customs  duties  or  Govern- 
ment assistance  in  other  forms  should  be  af- 
forded only  to  carefully  selected  branches  of 
production  which  must  be  maintained  either 
for  reason  of  national  safety,  or  on  the  goi- 
eral  groimd  that  it  is  undesirable  that  any 
industry  of  any  importance  to  our  economic 
strength  and  well-being,  should  be  allowed 
to  be  weakened  by  foreign  competition,  or 
brought  to  any  serious  extent,  in  this  or  other 
ways,  under  alien  domination  or  control. 

(4)  Preferential  treatment  should  be  ac- 
corded to  the  British  Overseas  Dominions 
and  Possessions,  in  respect  of  any  Customs 
Duties  now,  or  hereafter,  to  be  imposed  in 
the  United  Kingdom,  and  consideration 
should  be  given  to  the  expediency  of  other 
forms  of  Imperial  Preference. 

(5)  As  regards  our  commercial  relations 
with  our  present  Allies  and  with  Neutrals, 
the  denunciation  of  existing  commercial 
treaties  for  the  purpose  of  affording  special 
treatment  to  such  of  our  Allies  or  of  the 
Neutrals  as  might  be  disposed  to  make 
reciprocal  concessions,  is  unnecessary  and 
unexpedient.  But  the  present  opportunity 
should  be  taken  to  endeavor  to  promote  our 
trade  with  the  Allies,  and  consideration 


should  be  given  to  the  possibility  of  utilizing 
for  purposes  of  negotiation  with  them  and 
present  Neutrals,  any  duties  which  may  be 
imposed  in  accordance  with  the  principles 
which  we  have  laid  down  before. 

In  addition  to  these  recommenda- 
tions, a  Special  Industries  Board  was 
proposed,  to  work  with  the  Board  of 
Trade,  in  determining  essential  indus- 
tries which  should  otherwise  be  main- 
tained on  general  grounds  of  safety  or 
economic  desirability.^'  Some  assist- 
ance to  such  industries  ought  to  be  ex- 
tended, it  was  felt,  but  it  was  admit- 
tedly difficult  to  determine  just  what 
industries  should  be  included.  The 
Conunittee  suggested  that  the  list 
might  possibly  include,  indeed,  ap- 
peared to  them  to  include,  the  heavy 
iron  and  steel  industries,  the  numerous 
branches  of  manufactured  iron  and 
steel  goods;  the  engineering  trades,  in- 
cluding electrical  and  motor  engineer- 
ing; the  production  of  a  considerable 
number  of  non-ferrous  and  ferro- 
alloys; ship-building;  many  branches  €l 
the  chemical  trades;  the  textile  trades, 
almost  as  a  whole;  the  manufacture  of 
various  classes  of  rubber  goods,  espe- 
cially tires;  and  the  leather  industries.^ 
Nearly  every  important  British  in- 
dustry is  included  in  one  of  these  cate- 
gories; and  hence,  falls  within  the  scope 
of  this  recommendation,  according  to 
the  Conunittee  itself. 

As  a  matter  of  fact,  most  ot  the  in- 
dustries in  question  did  feel  that  they 
should  be  the  recipients  ct  protection 
under  this  head.  The  accompanying 
table,  Table  I,  which  will  merit  the 
reader's  careful  attention,  summarizing 
the  reconmiendations  of  various  De- 
partmental Committees  appointed  by 
the  Board  of  Trade  to  consider  tk 
position  of  some  of  these  industries  fol- 

s>  G>minittee  on  Commercial  and  Industnal 
Fblicy  after  the  War,  Final  Report,  1918  (Cd. 
9085),  p.  5fL 

*«  Ibid^  p.  44. 
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Table  I — GnriNO  Sumuaribs  of  thb  SrATmiENTB  and  Rboommendationb  With  Rboard  to 

PBOTEcnvE  Tarifvb  Found  in  tes  Rxpobtb  of  the  Vabioitb  Dbpabtiiental  C<»i- 

lUTTSis  Appointed  bt  the  Boabd  of  Trade  to  Consider  the  Position  of 

Certain  Industries  After  the  War 


Industry 

The  Position  of  the  Industry  on 

Ptotectiye  Tariffs  as  Evidenced 

by  the  Reports 

Amount  and  Type  of  Tariff 
Suggested 

Electrical  Trades  I 

Many  witnesses  expressed  the 
view  that  protection  would  be 
necessary  after  the  War 

Duties  should  be  sufficiently  high 
to  afford  ample  protection. 
Measures  should  be  enacted 
against  dumping 

Engineering  Trades^ 

• 

Majority  of  Committee  believed 
tariff  would  be  necessary 

No  definite  suggestions,  save  with 
regard  to  preference  which 
ought  to  be  large  enough  to 
induce  reciprocal  treatment 

Iron  and  Steel  Industries ' 

Committee  believed  that  safe- 
guarding would  be  neoesaaiy. 
Feeling  unanimous  in  industry 
for  this  sort  of  protection. 
Also  a  general  protest  against 
dumping 

Amount  should  be  large  enough 
to  safeguard  and  protect  indus- 
try. Preferences  large  enough 
to  induce  reciprocity  should  be 
given.  Dumping  should  be 
prevented 

Shipping  and  Ship-building 
Trades  « 

Committee  reported  industry  as 
opposing  duties  on  ai^  article 
used  by  them,  urging  need  of 
freedom  in  making  purchases. 
Sentiment  in  favor  of  anti- 
dumping legbUtion 

The  TextUe  Trades: 
(a)  The  Cotton  Industry » 

Little  demand  in  this  industry 
for  any  change  in  the  present 
policy.    Fear  increase  of  pro- 
duction costs  if  duties  imposed 

(b)  The  Woolen  Industry » 

Differences  of  opinion  among 
producers    of    woolen     and 
worsted  goods  for  men.   Dress 
goods  producers  favor  protec- 
tion 

Dress  goods  producers  desire  a 
small  tariff  on  yams  and  a 
higher  one  on  dress  goods 

(c)  The  Carpet  Industry' 

Large  majority  of  producers  in 
this  industry  seem  to  favor 
protection 

A  tariff  as  high  as  20  per  cent  sug- 
gested, with  preference  for  the 
Dominions  and  Allies 

(d)  The  Silk  Industry  • 

Practically  a  unanimous  request 
for  a  tariff.    Said  to  be  an 
"infant"  industry 

Varying  duties  suggested  from 
12  per  cent  to  40  per  cent  with 
Empire  goods  free 

(e)  The  Jute  Industry  * 

In  favor  of  protection,  especially 
a  type  of  export  duties  profit- 
able to  itself 

An  export  duty  on  jute  leaving 
India  with  a  refund  in  favor  of 
Empire  destinations 
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Tabli  l— Continued 


Industry 

The  Position  of  the  Industry  on 

Ftotective  Tariffs  as  Evidenced 

by  the  Reports 

Amount  and  TVp^  ^  Tariff 
Suggested 

(f )  The  Linen  Industry  • 

A  genera]  feeling  in  favor  of  pro- 
tective duties 

No  suggestion  save  that  distinc- 
tion be  made  between  Allied 
and  enemy  countries 

(g)  The  Hosiery  and  Fab- 
ric Glove  Industry  • 

A  practically  unanimous  demand 
for  tariff  protection  in  the 
hosiery  industry.    Cotton  ho- 
siery and  gloves  ask  for  pro- 
production  (infant  industry) 

No  particular  amount  of  tariff 
duties  suggested 

(h)  The  Lace  Industry* 

Same  situation  as  above.    Mar 
chine  lace  industry  in  need  of 
protection  to  estahlish  large 
scale  production 

• 

No  particular  amount  of  tariff 
duties  suggested 

1  Departmental  Committee  Appointed  by  the  Board  of  TVade  to  Consider  the  Position  of  the 
Electrical  Trades  After  the  War,  Report,  1018  (Cd.  9072),  pp.  8,  0  and  12. 
>  Same,  Engineering  Trades,  Report,  1918  (Cd.  9073),  p.  87. 

*  Same,  Iron  and  Steel  Industries,  Report,  1918  (Cd.  9071)  pp.  28-82.    Two  members  of  the  Com- 
mittee dissented  from  the  majority  opinion  that  protection  would  be  necessary  after  the  War. 

*  Same,  Shipping  and  Ship-building  Trades,  Report,  1918  (Cd.  9092)  pp.  28-9. 

*  Same,  Textile  Trades,  Report,  1918  (Cd.  9070),  pp.  121^-4. 


lowing  the  War,  shows  us  the  extent  to 
which  this  was  true.*'  Only  one,  ship- 
building, was  opposed  in  any  strenuous 
way  to  the  proposal  of  tarifiF  protection; 
most  of  the  others,  save  cotton,  were 
apparently  strongly  in  favor.**  The 
same  conviction  among  business  men, 
that  protection  following  the  War 
would  be  highly  beneficial,  had  been 
expressed  earlier  for  certain  of  the 
minor  industries.*^  Beyond  a  doubt,  a 
general  sentiment  was  being  crystal- 
lized among  industrialists  in  favor  of 

*  See  citations  at  foot  of  Table  I. 

"  It  is  significant,  perhaps,  to  point  out  here 
that  the  number  of  persons  employed  in  the  in- 
dustries favorable  to  protection  was  roughly  14 
per  cent  of  the  total  number  of  persons  gainfully 
employed,  in  June,  1921.  This  figure  has  been 
obtained  from  a  study  of  population  statistics 
contained  in  the  Committee  on  Industry  and 
Trade,  Survey  of  Industrial  R^aiiom,  pp.  408-15. 

*^  Sub-Committee  to  Advisory  Committee  of 
Board  of  Trade,  Report,  op.  cU, 


fiscal  revision,  if  not  in  favor  of  adopt- 
ing a  comprehensive  tarifiF  ^stem. 

The  Imperial  Conference  of  1918 
AND  THE  Close  of  the  War 

These  recommendations  of  the  Bal- 
four of  Burleigh  Committee  did  not 
lead  to  inmiediate  action  on  the  part  of 
the  Government,  for  it  was  conunonly 
understood  that  no  action  was  to  be 
taken  until  after  the  close  of  the  War. 
They  were,  however,  considered  by  the 
Imperial  War  Conference  of  1918,  and 
were  made  the  basis  of  a  number  of 
"practical  resolutions,"  in  the  form  of 
recommendations  for  consideration  by 
the  respective  Grovemments  of  tlie 
Empire.^'  The  recommendations  con- 
stituted a  large  scheme  for  the  eooncmiie 

^  Mr.  Hewins  was  Chairman  of  an  EoooMBic 
Committee  of  the  Imperial  War  ConfcRnee 
which  drafted  the  recommendations.  See  \» 
bookp  op.  eit.,  pp.  44-5. 
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development  of  the  Empire,  and  were 
approved  unanimously.^'  The  chief 
concern  behind  them,  according  to  Mr. 
Hewins,  was  Imperial  development 
during  the  period  of  reconstruction,  the 
duty  of  the  British  being  first  to  set 
their  own  house  in  order.  Representa- 
tives of  the  Empire  at  the  approach- 
ing Peace  Conference  could  be  guided 
thus  in  defining  their  position.'^ 

Shortly  after  the  War  came  to  a 
dose,  there  followed  the  famous  elec- 
tion of  1018,  by  which  Mr.  Lloyd 
George  was  returned  to  power  at  the 
head  of  a  new  Coalition  Government, 
like  its  predecessor,  it  was  a  compro- 
mise, and  because  of  this,  did  not  sub- 
mit the  resolution  of  the  1917  Imperial 
War  Conference  to  the  House  of 
Commons,  as  would  have  been  the  con- 
stitutional procedure.'^  It  was  clear, 
however,  what  position  thenew  Grovem- 
ment  would  take  on  this  question.  Mr. 
Uoyd  George  had  addressed  the  Lord 
Privy  Seal  prior  to  the  formation  of  hb 
election  manifesto:^ 

I  have  already  accepted  the  policy  of 
Imperial  Preference  as  defined  in  the 
resolution  of  the  Imperial  Conference  to  the 
effect  that  a  preference  will  be  given  on 
existing  duties  which  may  subsequently  be 
imposed.  As  regards  other  aspects  of  this 
problem,  I  am  prepared  to  say  that  the 
"key"  industries  on  which  the  life  of  the 
nation  depends  must  be  preserved.  I  am 
prepared  to  say  also  that  in  order  to  keep 
up  the  present  standards  of  production  and 
develop  them  to  the  utmost  e3Ctent  possible, 
it  is  necessary  that  security  should  be  given 
against  the  unfair  competition  to  which  our 
industries  have  been  in  the  past  subjected 
by  the  dumping  of  goods  below  the  cost  of 
production.  Beyond  this  I  should  say  we 
must  face  all  of  these  questions  with  new 
eyes,  without  regard  to  pre-war  views  or  pre- 

**  Proeeedingt  cf  the  Imperial  War  Conference, 
1918,  (Cd.  9177).  pp.  4-0. 

^^  Hewins,  op.  eit.,  p.  46. 

"  Ibid.,  p.  46. 

*  Quoted  in  Paridamentary  Ddtatee,  Commons, 
Vol.  114,  1919.  CoL  323-4. 


war  speeches.  The  object  which  we  have 
in  view  is  to  increase  to  the  greatest  possi- 
ble extent  production  in  this  country.  .  .  . 

The  Introduction  of  Preference 
INTO  British  Tariff  Legislation 

When  Parliament  met  again,  it  was 
announced  that  a  biU  would  be  in- 
troduced shortly  for  the  prevention  of 
dumping.^  None  appeared  and  the 
proposal  was  forgotten  temporarily 
upon  the  presentation  of  the  Budget, 
introduced  by  Mr.  Austen  Chamber- 
lain, then  Chancellor  of  the  Exchequer. 
Here  it  was  proposed  to  allow  prefer- 
ences upon  a  number  of  existing  duties.*^ 
The  range  of  duties  upon  which  prefer- 
ence was  to  be  granted  was  not  large, 
and  no  proposal  was  made  to  increase 
their  number,  a  procedure  which  is  said 
to  have  side-tracked  free  trade  opposi- 
tion. But  Mr.  Chamberlain  observed 
with  some  significance  in  his  Budget 
speech  that:  ''Though  the  beginnings 
be  small,  there  are  vast  opportunities 
for  the  development  of  British  Imperial 
trade  to  be  secured  by  promoting  that 
trade  along  the  line  of  preference."  " 
In  other  words,  this  was  merely,  in  his 
conception,  a  first  step.  Included  in 
the  plan  was  a  preference  grant  of  one- 
third  on  the  McKenna  duties,  which 
were  to  be  continued;  a  preference 
grant  of  one-sixth  on  tea,  coffee,  sugar, 
and  motor  spirits;  and  a  preference  of 
varying  rates  upon  wines  and  spirits. 
The  approval  of  Parliament  being 
gained  subsequently,  the  British  Gov- 
ernment had  given  concrete  expression, 
finally,  to  its  war-time  admission  of  the 
principle  of  Imperial  preference. 

The  Appearance  of  Safeguarding 

Following  suggestions  which  had 
been  made  consistently  during  the 
War  period,  for  the  exclusion  of  cer- 

"  King's  Speech  quoted.  Ibid,,  Col.  S26. 

M  Bu<^  Speech,  Ibid,,  Vol.  115,  Col.  198-^. 

*  Budget  Address,  Ibid.,  Col.  106. 
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tain  imports  during  the  years  im- 
mediately following  the  cessation  of 
hostilities,  in  order  to  afford  British 
industry  an  opportunity  to  recover, 
effort  was  made  by  the  Coalition  Gov- 
ernment to  continue  the  controls  and 
embargoes  established  for  emergency 
purposes.  No  less  than  two  hundred 
and  sixty  classes  of  goods,  writes  Mr. 
Hirst,  were  either  prohibited  or  were 
allowed  to  enter  British  ports  only  in 
restricted  quantities  under  licenses 
granted  by  the  Board  of  Trade.**  This 
practice  was  the  cause  of  no  little 
criticism.  Lord  Parmoor,  in  the  House 
of  Lords,  asserted  that  these  embargoes 
and  licenses  were  illegal.  A  crisis  was 
reached  just  before  Parliament  ad- 
journed, in  August,  when  Sir  John 
Simon  announced  his  intention  of  im- 
porting certain  prohibited  goods  from 
Spain.'^  A  few  days  later,  Mr.  Lloyd 
George  told  the  House  of  Commons 
that  the  policy  was  to  come  definitely 
to  an  end  on  September  1,  explaining 
that  it  had  been  retained  merely  to 
shield  industries  diuing  the  period  of 
demobilization,  and  that  no  further 
justification  for  it  appeared  to  exist.'* 

When  Parliament  met  again,  the 
Coalition  Government  introduced  an 
anti-dumping  bill.  It  received  little 
support  and  consequently,  was  not 
pushed.  There  was  arising  consider- 
able opposition  to  the  continuance  of 
Government  domination  in  business, 
which  had  come  to  obtain  because  of 
the  War.  This  fact  was  one  of  the 
chief  subjects  of  controversy  during 
1920.  A  return  to  free  trade  sentiment 
was  occurring.  It  even  appeared  that 
the  Grovernment  proposals  for  the  pro- 
tection of  certain  "key"  industries 
would  be  rejected  when  introduced.*' 

*  Hirst,  op.  eit.,  pp.  64-6. 
*"*  Ibid.,  pp.  65-6. 

*•  Parltamejdary  Debates,  Commoiu,  Vol.  119, 
1919,  Col.  2009-10.  * 
••  Hirst,  op.  cU.,  p.  67. 


Such  a  complete  revo^  ot  sentimeat, 
however,  did  not  come  about,  as  was 
evidenced  by  the  acceptance  of  the 
Dye-stuffs    Import    Regulation    BiD 
which  was  introduced  in  Dec^nbor.^ 
The  passage  of  this  act  prepared  the 
way  and  assured  the  introduction  of 
the  Safeguarding  of  Industries  Bill 
Compelled  by  the  pressure  of  its  Con- 
servative    participants,     the    Uoyd 
George  Coalition  finally  offered  two 
resolutions  in  the  House  of  Commons 
to  make  good  its  election  promises.^ 
The  first  provided  that  a  customs  doty 
of  33.8  per  cent  ad  valorem  should  be 
imposed  upon  nine  classes  of  articles 
whose  manufacture  was  considered  to 
be  essential  to  success  in  war.    These 
"key"  articles  included  optical  ^ass, 
laboratory    porcelain,    hosiery    latd 
needles,    metallic    tungsten,    and  all 
synthetic  organic  chemicals.    The  sec- 
ond resolution  provided  that  a  similar 
duty  should  be  imposed  on  articles  of- 
fered for  sale  in  the  United  Kingdom  at 
prices  below  their  cost  <^  production,  or 
at  prices  below  those  at  which  similar 
goods  could  be  manufactured  in  the 
Empire,  owing  to  a  depreciation  of  cur- 
rency in  the  country  of  origin.    Manu- 
facturers desiring  protection  under  the 
second  resolution  were  to  apply  to  the 
Board  of  Trade,  who  woidd  appoint  a 
committee  to  survey  the  facts  of  their 
case,  and  report.    The  Board  of  Trade, 
upon  a  favorable  report,  could  then  isr 
sue  an  order  authorizing  the  application 
of  the  duty,  allowed  under  the  second 
resolution,  for  three  years.     Such  an 
action  by  the  Board  of  Trade  was  sub- 
ject to  confirmation  by  Paiiiament. 
Duties  for  different  reasons  could  be 
levied  simultaneously,  but  the  total 
could  not  exceed  66  per  cent. 

«o  Pui^tc  BiOf,  Vol.  1, 1920,  Bin  909.  lliisbiO 
made  the  importation  of  dye-stuffs  iQcgai  ave 
under  license. 

^  ParUameniary  D^hOm,  Commons,  Vol.  14 
1921,  Cd.  807. 
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The  Bill  embodyiiig  these  Fesolu- 
tions  was  not  finally  passed  until 
Augusts  1921.^  As  Mr.  Andr6  Sieg- 
fried has  described  it,  it  was  *^a  regular 
Protectionist  arsenal/'^  Its  passage  is 
extremely  important,  because  it  rep- 
resents the  climax  reached  by  the  pro- 
tectionist movement  arising  directly 
out  of  the  War.  Furthermore*  it  was 
the  last  act  to  be  justified  by  the  Paris 
Resolutions.^  To  be  sure,  under  Part 
I  of  the  Bill,  which  went  into  force, 
October,  1921,  duties  were  imposed  for 
only  five  years;  and  under  Part  II,  they 
could  be  levied  for  only  three  years. 

«  PtMic  Bills,  Vol.  I,  19fei,  BiU  188. 

« Siegfried,  A..  PogtrWar  Britain,  (N.  Y., 
Diitton.  1924),  p.  25. 

*^  PaHiamentary  DehaUs,  Commons,  1021,  Vol. 
140,  Col.  845-922. 


In  addition,  the  minute  precautions  of 
the  second  half,  made  its  application 
most  difficult.  A  large  number  of  ar- 
ticles were  added,  nevertheless,  to  the 
British  tariff  list  by  Part  I.  So  many, 
in  fact,  that  Mr.  Hewins  was  led  to  as- 
sert: "After  the  passage  of  this  Act, 
it  was,  of  course,  absurd  to  suggest  that 
this  country  any  longer  retained  the 
Free  Trade  system."** 

The  War  left  many  marks  upon 
British  institutions;  and  not  the  least 
important  of  these  was  the  change 
affected  in  the  fiscal  system.  This 
change  might  have  proved  to  be  a 
temporary  one,  which  would  be  eradi- 
cated in  the  course  of  time.  Our  next 
chapter,  therefore,  will  treat  of  the 
movement  up  to  the  present  time. 

'  Hewins,  op.  cU.,  p.  60. 


CHAPTER  III 

Recent  Manifestations  of  Protection,  1921  to  19£7 


FOLLOWING  the  passage  of  the 
Safeguarding  of  Industries  Act,  the 
tariff  schedule  of  Great  Britain  in- 
cluded, first,  the  old  revenue  duties 
which  had  long  existed  as  part  of  the 
British  fiscal  system;  second,  the 
McKenna  duties  which  had  been  ap- 
plied continuously  since  their  intro- 
duction in  1915;  third,  duties  upon 
numerous  articles  which  came  under 
Schedule  I  of  the  new  Safeguarding  of 
Industries  Act.  Preferences  of  vary- 
ing amounts  were  allowed  upon  these 
three  groups  of  duties.  Finally,  there 
existed  Schedule  II  of  the  new  Act, 
the  application  of  which  we  have  not 
considered  as  yet.  Admittedly,  such  a 
tariff  schedule  contained  a  more  ex- 
tensive commodity  protection  than  a 
staunch  Liberal  free  trader  would  have 
liked.  Much  of  it  represented  a  com- 
promise between  the  two  principal 
parties  during  the  years   of  critical 


emergency;  it  was  not  the  result  of  a 
deliberate  program  of  the  Conservative 
Party.  Therefore,  the  years  following 
the  War  might  well  have  witnessed  its 
obliteration.  No  such  thing  occurred, 
as  we  shall  see  in  this  chapter. 

The  Application  of  the  Safeguard- 
ing OF  Industries  Act, 
Schedule  U 

Shortly  after  the  passage  of  this  Act, 
several  industries  made  application  for 
inclusion  under  Schedule  II  which  em- 
bodied the  second  resolution  on  safe- 
guarding introduced  by  the  Lloyd 
George  Coalition  Government.  They 
alleged  that  Grerman  competition  was 
made  possible  by  that  country's  de- 
preciated currency.  The  Board  of 
Trade  appointed  committees  to  in- 
vestigate, and  their  findings  being  in 
the  affirmative  an  Order  was  issued 
subsequently  by  the  Board  granting 


210 


The  AjsfSAiB  or  thb  Aiibbicak  AcADiarr 


the  industries  protection.  Among 
those  allowed  relief  by  this  means  were 
the  manufacturers  of  fabric  gloves, 
glove  fabrics,  domestic  ^assware,  and 
domestic  hollow-ware  of  aluminum  or 
enameled  iron  or  steel.^  Another  Or- 
der was  issued  shortly  including  gas 
mantles  for  the  same  reason.^  No 
other  inclusions  were  allowed,  although 
a  number  of  applications  were  received. 
This  was  due  in  part  to  the  difficulties 
encountered  by  investigating  commit- 
tees in  their  efforts  to  determine 
whethar  goods  were  being  sold  below 
their  cost  of  production  in  countries  of 
origin,  owing  to  the  depreciation  of 
their  currencies.'  It  was  also  due  to 
the  official  British  interpretation  of 
commercial  treaties.  Duties  under 
this  section  of  the  Act  could  be  allowed 
only  against  goods  imported  from 
Germany,  because  no  commercial 
treaty  was  in  existence  with  that  coun- 
try.^ Again,  because  of  these  treaty 
complications  preferences  could  not  be 
granted  imder  Schedule  11.* 

After  a  year's  existence,  the  Safe- 
guarding of  Industries  Act  had  fallen 
into  serious  disfavor.  It  did  not  seem 
to  be  accomplishing  those  things  which 
had  been  promised  for  it.  British 
trade  and  commerce,  had  sunk  into 
severest  depression.  Apparently,  the 
sentiment  against  protectionism  had 
grown  quite  intense,  for  when  Mr. 
Lloyd  George's  Government  fell,  Mr. 
Bonar  Law  pledged  that,  if  he  were  re- 
turned to  power,  there  would  be  no 
further  change  in  the  fiscal  system  of 
the  country.*  Security  and  confidence, 
which  were  so  essential  to  Britain's 
recovery,  he  asserted,  could  be  ob- 

>  Order  No.  1,  Board  cf  Trade  Journal^  Vol. 
100,  pp.  141-2. 

*  Order  No.  d,  ibid.,  p.  418. 
'  Hewina,  op.  eii.,  p.  49. 

*  Ibid.,  p.  177. 

*  Ibid.,  p.  50. 

*  Speech  in  South  London,  Nov.  7, 19t2.    See 
The  Timet  (London),  Nov.  8. 1922. 


tained  best  by  refraining  from  any  ex- 
periment; but  he,  of  course,  bdieved 
that  she  would  profit  by  a  change  in 
the  long  run.  He  also  pledged  that 
fiscal  policy  was  not  an  issue  of  the 
election,  and  that  his  party  would  take 
no  steps  in  that  direction  without  a 
mandate  from  the  electorate.  Such  a 
pledge  from  a  leading  protectionist 
politician  may  be  reasonably  inter- 
preted as  reflecting  a  popular  reaction 
against  additional  tariff  reform. 

The  Imperial  Economic  Conference 

OF  1923 

Mr.  Bonar  Law  had  also  announced 
his  adherence  to  the  policy  of  Imperial 
Conferences,  during  the  campaign  pre- 
ceding his  election.  The  last  Con- 
ference had  been  held  in  19121,  but  had 
not  considered  the  usually  command- 
ing problem  of  protection  and  Imperial 
preference.^  An  Imperial  Customs 
Conference  had  met  at  the  same  time 
but  had  dealt  with  only  minor  problems 
of  technical  uniformities.' 

Upon  his  return  to  office,  Mr.  Law 
announced  the  meeting  of  another 
Conference  to  consider  political  prob- 
lems of  the  Empire,  and  at  the  same 
time,  an  Imperial  Economic  Conference 
to  treat  economic  problems.  Because 
of  his  pledge  upon  protection,  however, 
the  probable  success  of  any  considera- 
tion of  the  preference  question  by  the 
Conference  was  greatly  jeopardized. 
As  the  situation  stood,  a  Conservative 
Government,  which  had  been  tied  to  an 
Imperial  policy  since  1907,  apparently 
did  not  intend  to  propose  any  measures 
of  a  fiscal  nature  to  render  that  poGcv 
effective.* 

Preparations  for  the  two  Conferences 
progressed,  and  a  date  was  set  for 

'  Proeeedinge  pf  the  Imperial  Conferenet,  IM 
(Ciiid.U74). 

*  Proeeedinge  o/  the  Imperial  CutUme  Cerf^ 
enee,lWtH!CmdAfai). 

*  Hewing  op.  od.,  p.  57. 
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their  meeting  in  Odch&t,  1023.  The 
Empiie  Development  Union,  an  official 
organization  which  had  been  f  onned  to 
develop  an  Imperial  economic  policy, 
cabled  the  circumstances  to  the  Gov- 
ernments of  the  various  Dominions, 
and  requested  that  they  come  to  the 
Conferences  prepared  to  consider  and 
evolve  only  concrete  schemes  for  Im- 
perial ezpansion.^^  Preference  pro- 
posals, among  other  topics  which  might 
be  considered,  were  suggested  by  this 
communication. 

Several  months  before  the  Confer- 
ence was  scheduled  to  meet,  ill  health 
forced  Mr.  Bonar  Law  to  resign  the 
premiership,  and  he  was  succeeded  in 
office  by  Mr.  Stanley  Baldwin,  who  set 
out  to  foUow  his  predecessor's  policies. 
For  a  while,  he  appeared  to  be  success- 
ful in  his  purpose,  and  no  fiscal  changes 
with  regard  to  duties  were  suggested  in 
the  Finance  Bill  of  1928.^  Even  the 
McKenna  duties  were  renewed  again, 
so  rigidly  did  the  Conservatives  follow 
Mr.  Law's  pledge,  though  Mr.  Mc- 
Kenna in  a  letter  to  a  musical  instru- 
ment importer  complained  that  the 
Government  had  betrayed  his  purpose 
in  not  removing  them  after  the  War.** 

The  Imperial  Economic  Conference 
met,  as  scheduled,  on  October  1st.  In 
one  of  the  opening  addresses.  Sir  Phil- 
lip Lloyd-Greame,  President  of  the 
Board  of  Trade,  urged  the  need  of  ac- 
celerating the  development  of  Imperial 
resources.^*  He  asserted  that,  since 
Great  Britain  had  definitely  estab- 
lished the  principle  of  Imperial  Pref- 
erence in  her  fiscal  system,  she  now 
wished  to  apply  the  principle  further 
within  such  limits  as  practicable  to 

i>  Quoted  in  full,  «U<i.,  pp.  57H».  See  espe- 
cially pp.  62-S. 

u  See  Mr.  Baldwin's  Budget  Speech,  Parlia- 
mentary  Dtbaies^  Commons,  Vol.  162, 1928,  Col. 
1787-40. 

'^Quoted  by  Mr.  Hirst,  op.  cU„  p.  79. 

"  ProeeedingM  qf  ike  Imperial  Economie  Comftf^ 
mes,  1928  (Cmd.  2009),  p.  81. 


achieve  the  end  desired.  In  the  re- 
sponding addresses  of  the  Colonial 
Prime  Ministers,  many  favorable  com- 
ments were  made  on  the  efficacy  of 
British  preferences.  For  example,  Mr. 
Mackensie  £ang  stated  that  Canada 
had  been  influenced  to  offer  additional 
preferences  by  Britain's  new  attitude.^^ 
South  Africa,  according  to  General 
Smuts,  was  prepared  to  reshape  her 
fiscal  policy  for  greater  common  ad- 
vantage." The  same  sentiment  was 
expressed  by  the  representatives  for 
both  New  Zealand  and  Australia.^' 

The  British  Government  was  pre- 
pared to  meet  this  display  of  preference 
approval  by  some  new  proposals.  Sev- 
eral days  later,  when  the  subject  was 
set  f (»r  discussion,  Sir  Lloyd-Greame  as- 
serted that,  since  the  facts  revealed  the 
value  of  preference  so  clearly,  his  Grov- 
emment  was  now  ready  to  make  sev- 
eral offers  of  further  grants.^^  He  then 
proceeded  to  outline  the  additional  re- 
duction which  the  (xovemment  thought 
worth  while  on  a  group  of  articles  un- 
ported  from  colonial  sources;  t.6.,  cer- 
tain dried  fruits,  currants,  sugar,  and 
tobacco,  upon  which  duties  were  al- 
ready in  existence,  other  dried  fruits 
and  preserved  fruits  upon  which  duties 
would  have  to  be  imposed.  The 
amount  of  preference  on  all  the  above 
articles  save  sugar  and  tobacco  was 
named  to  be  100  per  cent,  while  on 
these  latter  the  offer  was  made  of  a  ten- 
year  guarantee  for  the  maintenance  of 
existing  preference  rates,  with  the  pos- 
sible alternative,  in  the  case  of  tobacco, 
of  an  increase  in  the  rate  of  preference. 

The  reaction  of  the  colonial  repre- 
sentatives is  a  story  in  itself.  One  by 
one,  they  arose  and  expressed  their 
appreciation,  and  each  in  turn  enum- 
erated a  list  of  additional  products 

"  /W.,  pp.  88-7. 

»  /Wa.,  pp.  47-8. 

» Ihii.,  p.  40  and  pp.  57-88. 

"  JfcO.,  pp.  178-8. 
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which  his  respective  Govemment  would 
be  gratified  to  have  granted  preferen- 
tial entrance  into  the  markets  of  the 
United  Kingdom.^®  Only  the  Indian 
delegate  refused  to  commit  his  Govem- 
ment to  preference,  although  he  saw  no 
reason  for  actively  opposing  it.  It  was 
a  strange  occasion,  but  the  representa- 
tives of  the  Crown  were  equal  to  it. 
Their  motives  are  not  difficult  to  divine. 
For  the  moment,  free  trade  traditions 
were  discarded  or  forgotten;  the  ideals 
of  an  economically  unified  empire  took 
their  place.  The  Conservative  Min- 
isters, imbued  with  a  ripe  Imperial 
enthusiasm  and  stimulated  by  the  all- 
pervasive  nature  of  British  trade  de- 
pression, rose  again  boldly  and  raised 
their  bid  for  Empire  markets.  Trade 
had  been  suffering  the  deadliest  of  ills. 
Pressure  on  business  and  commercial 
interests  had  never  been  so  intense. 
Rumors  full  of  the  direst  pessbnism 
were  current.  In  short,  the  time  was 
propitious,  the  stage  was  set.  There 
was  every  reason  to  believe  that  the 
electorate  would  approve  this  step  in 
the  hope  of  trade  revival. 

The  Crown  extended  its  offer  by  in- 
cluding an  additional  preference  on 
tobacco;  preferences  upon  raw  apples, 
canned  salmon,  fruit  juices;  honey  to 
the  extent  of  100  per  cent;  then  an  in- 
crease in  the  preference  on  wines  and 
sparkling  wines;  and  finally,  a  duty  to 
be  hnposed  upon  barley  and  hops  with 
a  preference  of  one-third.^'  Even  this 
Imperial  gesture  did  not  entirely  satisfy 
the  varied  interests  represented  in  the 
Conference,  and  each,  amid  profuse 
thanks,  enumerated  still  other  things 
upon  which  a  preference  would  be  de- 
sirable.'^ It  appeared  from  this  pro- 
ceeding, that,  now  the  British  Govem- 
ment had  crossed  the  Rubicon,  there 

^*  Proceedingg  of  the  Imperial  Economic  Confer^ 
ence,  1923  (Cmd.  2009),  pp.  18S-S8. 
» Ibid.,  pp.  «09-«. 
^  Ibid.,  pp.  206-S4. 


would  be  no  end  to  the  demands  made 
upon  it.  In  final  i^probation  of  tbe 
British  preference  proposals,  the  Om- 
ference  unanimously  reaffirmed  the 
Preference  Resolution  of  1917.^ 

The  above  recital  is  not,  however,  the 
entire  story  of  protection  as  dealt  with 
by  the  Imperial  Economic  Conference 
of  192S.  Many  other  proposals  were 
made,  including  several  untimely  ones 
by  Mr.  S.  M.  Bruce,  of  Australia,  for 
placing  duties  on,  or  granting  other  pro- 
tection to  principal  food  stuffs  and  raw 
materials  with  preferential  arrange- 
ments for  Empire  products.^  These 
proposak  were,  of  course,  rejected  in 
toto  by  referring  them  to  a  committee 
which  reported  unfavorably.  The  re- 
maining discussion  given  to  protectioD 
was  devoted  to  a  consideration  of 
confining  govemment  contracts  to 
Empire  products,  with  resolutions  cov- 
ering this  point  presented  and  passed.** 

The  Fall  of  the  Conservatives  on 
THE  Issue  of  Pbotbction 

We  have  already  suggested  motives 
for  the  preference  proposals  of  the 
Conservative  leaders,  and  subsequent 
developments  tend  to  verify  them. 
Notwithstanding  this,  at  the  time,  thdr 
proposals  were  the  cause  of  much  con- 
jecture and  criticism.  Mr.  Bruce  added 
to  the  tenseness  already  <^Ti<sting  in 
many  quarters  by  publicly  insisting 
that  the  United  Kingdom  would  reap  a 
profit  from  duties  on  foods  and  ma- 
terials with  preference  grants  on  the 
same  to  the  Empire.^  Strong  resdu- 
tions  were  passed  by  the  protagonists 
of  free  trade  in  various  organizations 
protesting  against  the  Government's 
breach  of  faith.*^ 

The  Grovemment  was  not  slow  in 
making  clear  its  intuitions;  and  on 

» Ibid.,  p.  288. 

»« Ibid.,  pp.  57-83. 

» Ibid.,  pp.  ft5Sn4. 

>«  See  the  NtUum  (London).  Vol.  34,  pp.  IVht 

**  Hirst,  op.  eit.,  p.  81. 
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October  25th,  Mr.  Baldwin,  in  an  ad- 
dress to  the  annual  Conservative  cau- 
cus at  Plymouth,  announced  that, 
while  he  regarded  the  unemployment 
problem  as  the  most  critical  one  facing 
the  country,  he  could  do  nothing  about 
it  without  a  weapon  of  some  sort.'* 
After  considering  all  the  factors  in  the 
situation,  he  had  concluded  that  ''the 
only  way  of  fighting  this  subject  is  by 
protecting  the  home  market/*  The 
Government's  position  was  made  still 
more  comprehensible  by  the  following 
statement  in  the  House  of  Commons 
during  the  debate  on  the  Labor  censure 
resolution.    Mr.  Baldwin  said:'^ 

"What  the  Government  desires  is  release 
from  the  pledge  given  a  year  ago,  to  enable 
them  to  impose  duties  on  manufactures 
generally  for  purposes  of  revenue  and  tariff 
negotiations,  together  with  the  full  power 
to  impose  larger  duties  when  the  circum- 
stances of  particular  industries  require  it. 
The  Safeguarding  of  Industries  Act  is  far 
too  limited  in  its  application  to  deal  with 
goods  from   Germany   which  are   today 
threatening  our  industry.  .  .  .  The  Grov- 
emment  has  come  to  the  conclusion  that 
they  cannot  deal  with  this  measure  sporadi- 
cally by  an  act  of  the  nature  of  the  Safe- 
guarding of  Industries  Act,  and  that,  if  you 
want  either  to  negotiate  effectively,  or  if 
you  want  to  give  dominion  preference,  or  if 
you  want  to  raise  revenue,  you  must  make 
your  duties  general,  even  if  they  be  but 
duties  for  revenue  purposes.*' 

The  election  which  resulted  from  this 
issue  was  a  bitter  contest.  No  com- 
plete scheme  for  a  general  tariff  was 
advanced  in  the  campaign.  A  com- 
mittee sat  in  secret,  however,  prepar- 
ing a  specific  tariff  plan,  but  no  details 
were  published.'^    The  issue  was  the 

'^See  speech  quoted  in  The  Time$  (London), 
Oct.  26,  19SS. 

^  ParliamerUary  Debates,  Commons,  Vol.  168, 
I02S,  Col.  485-6. 

"  The  committee  consisted  of  Viscount  Mihier. 
hofeasor  Sir  William  Ashley,  Ph^essor  Hewins 
ind  one  or  two  business  men.  See  Hirst,  op.  cii., 
^84. 


broad  one  of  protection.  Food  duties, 
promised  Mr.  Baldwin,  would  never 
be  imposed  upon  essential  items.  To 
tempt  the  fanners,  he  offered  a  sub- 
sidy paid  out  of  the  import  duties  on 
manufactures.'*  Whatever  the  lead- 
ers of  tariff  reform  may  have  antici- 
pated, the  campaign,  based  upon  the 
issues  cited  fell  short  in  its  appeal  to  the 
people.  When  the  residts  were  in,  the 
Conservatives  found  themselves  with  a 
minority,  and  upon  the  refusal  of  the 
Liberals  to  support  them,  gave  way  to 
the  formation  of  the  Labor  Grovem- 
ment. 

The  Labor  Government  and  Free 

Trade 

Mr.  Phillip  Snowden,  who  became 
Chancellor  of  the  Exchecquer  under 
Mr.  Ramsay  MacDonald,  proceeded  to 
interpret  the  defeat  of  the  Conserva- 
tives as  a  clear  mandate  for  the  resump- 
tion of  free  import  practices.'^  Ac- 
cordingly, in  his  Budget,  he  eliminated 
the  McKenna  duties,  and  cut  the  exist- 
ing tariff  on  sugar,  tea,  coffee  and  dried 
fruits.  He  made  no  effort  to  change 
prevailing  preferences,  but  he  denied 
the  right  of  the  former  Government  to 
pledge  the  maintenance  of  any  pref- 
erences for  specified  periods,  as  had 
been  done  at  the  recent  Imperial  Eco- 
nomic Conference.  As  for  the  resolu- 
tions passed  by  that  Conference,  he 
would  submit  them  to  the  House  of 
Commons  and  abide  by  their  decision. 
Finally,  with  regard  to  present  Safe- 
guarding of  Industries  duties,  under 
Part  II  of  that  Act,  he  proposed  to  al- 
low them  to  run  their  natural  course, 
since  they  would  terminate  shortly. 

The  Budget  was  readily  accepted  by 
the  House  of  Commons;  but  some  dif- 
ficulty was  encountered  in  defeating 
the  resolutions  of  the  Imperial  Eco- 

»•  JWrf.,  p.  88. 

^  ParliamMiary  Debatee,  Commons,  Vol.  172, 
19£4,  Col.  1598-1604. 
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nomic  Conference.  After  extended  de- 
bate»  however,  the  Government  suc- 
ceeded in  getting  them  all  rejected, 
even  if  by  extremely  dose  margins.'^ 
The  ideal  of  a  closely  wiified  Empire 
was  capable,  apparently,  of  arousing 
strong  sympathy  and  support,  even  in 
a  situation  hostile  to  a  more  inclusive 
protectionism. 

The  Return  of  the  Conservatives 

AND  New  Proposals  for 

Safeguardino 

The  Labor  Government  was  not 
destined  to  remain  long  in  power,  and 
in  November  of  that  year,  a  defeat  at 
the  polls  forced  its  retirement  from  of- 
fice. During  the  election,  no  issue  was 
raised  regarding  fiscal  policy,  but  when 
Parliament  reconvened  in  December, 
the  King  announced  in  His  address 
that:  ''A  bill  is  under  consideration  and 
will  be  submitted  .  .  .  at  an  early  date 
for  safeguarding  emplo3rment  in  effi- 
cient industries,  where  the  need  for  ex- 
ceptional action  is  established. '*'*  In 
defending  this  course.  Premier  Baldwin 
set  forth  a  series  of  principles  which 
were  going  to  be  fundamental  in  the 
Government's  new  safeguarding  act.** 
First,  any  industry,  to  be  safeguarded, 
must  be  one  of  substantial  importance, 
and  it  must  be  efficient.  Second,  an 
industry  to  be  safeguarded,  must  be 
subject  to  exceptional  competition  aris- 
ing from  such  things  as  depreciated  ex- 
changes, bounties  or  subsidies,  lower 
wages  or  longer  hours  in  foreign  coun- 
tries and  difiFerences  in  tax  burdens. 
Third,  any  duty  must  be  a  general  and 
not  a  particular  one,  to  avoid  treaty 
complications.  Fourth,  a  preference 
should  be  granted  to  the  dominions. 

No  bill  was  forthcoming,  however; 
the  Grovemment  evidently  had  changed 
its  tactics.    Early  in  February,  the 

*^  Parliamentary  Debaiu,  Commoni,  Vol.  174, 
1924,  Col.  186S-2286. 
«  Ibid.,  1W5,  Vol.  179,  Col.  49-tfO. 
»/Wd.,  Col.  1064. 


Board  of  Trade  issued  in  a  ''TVUte 
Paper,"  the  Grovemment's  new  plan  of 
safeguarding.*^  Under  this  arrange- 
ment, no  bill  was  to  be  introduced.  In- 
stead, the  Board  of  Trade  would  ap- 
point investigating  conmiittees,  and 
upon  favorable  r^ort  by  them  with 
the  concurrence  of  the  Board  and  the 
Treasury,  the  Government  would  in- 
clude their  recommendations  in  the 
Finance  Bill.  Duties  would  be  im- 
posed only  for  a  limited  period,  the  plan 
provided,  but  this  period  would  vaiy 
with  each  case  and  would  be  prescribed 
by  the  Grovemment  in  its  finance 
proposals.  The  rules  to  be  applied  by 
the  Board  of  Trade  when  applications 
are  received,  were  modelled  upon  the 
principles  set  forth  by  Mr.  Baldwin  in 
the  House  of  Commons:^ 

(1)  The  Board  must  be  of  the  opinicn 
that  the  industry  applying  for  an  inquiry  in 
respect  of  the  whole  or  any  part  of  its  pro- 
duction, can  reasonably  be  regarded  as  of 
substantial  importance  on  account  either  of 
the  volume  of  employment  engaged  in  fiudi 
production,  or  of  the  nature  of  the  goodf 
produced. 

(2)  The  Board  must  be  of  the  opinion 
that  there  is  prima  fade  evidence  that  the 
competition  of  foreign  imports  in  the  in- 
dustry is  exceptional,  and  that  by  reason  of 
such  competition,  employment  in  the  pro- 
duction of  goods  in  question  in  the  United 
Kingdom  is  being,  or  is  likely  to  be,  smoadj 
affected. 

(8)  The  applicant  industry  must  shov 
that  in  countries  from  which  competition 
comes,  the  conditions  in  one  or  more  re- 
spects set  out  in  paragraph  (5)  of  the  Roles 
hereunder,  for  the  guidance  of  conunitteei, 
are  so  different  from  those  in  this  countiy  as 
to  render  the  competition  unfair. 

(4)  The  Board  of  Trade  will  in  their  dis- 
cretion, reserve  the  right  to  refuse  an  in- 
quiry, irrespective  of  other  conditions  ob- 

*«The  substance  of  this  "White  Fkpcr"  if 
available  in  the  Board  cf  Trade  Journal  Vol 
CXIV,  pp.  170-1,  or  see  Board  of  Ttade^  S^ 
guarding  qf  Industry,  Procedure  and  Engmnef, 
1M4-5  (Cmd.  8987). 

« Ihid^  p.  170. 
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taming  in  the  industry,  if  they  are  of  the 
opinion  that  the  industry  is  not  carried  on 
in  this  country  with  reasonable  efficiency 
and  economy,  or  that  the  imposition  of  a 
duty  on  goods  of  this  class  or  description  in 
question  would  have  a  seriously  adverse 
dffect  upon  employment  in  any  other  in- 
dustry, being  an  industry  using  goods  of 
that  class  or  description  in  production. 

When  the  approval  of  the  Board  of 
Trade  had  been  gained,  the  committee 
appointed  to  pursue  further  inquiry 
was  instructed  to  report  on  the  follow- 
ing questions: 

(1)  Whether  the  applicant  industry  is, 
by  reason  of  the  volume  of  employment, 
engaged  in  the  production  of  the  goods  to 
which  the  application  relates,  or  by  reason 
of  the  nature  of  the  goods  produced,  an  in- 
dustry of  substantial  importance. 

(2)  YiThether  foreign  goods  of  the  class  or 
description  to  which  the  application  relates, 
are  being  imported  into  and  retained  for 
consumption  in  the  United  Kingdom  in 
abnormal  quantities. 

(S)  Whether  the  foreign  goods  so  im- 
ported are  being  sold  or  offered  for  sale  in 
the  United  Kingdom  at  prices  which  are 
below  the  prices  at  which  similar  goods  can 
be  profitably  manufactured  in  the  United 
Kingdom. 

(4)  YIThether  by  reason  of  the  severity 
and  extent  of  such  competition,  employ- 
ment in  the  manufacture  or  production  of 
such  goods  in  the  United  Kingdom  is  be- 
ing, or  is  likely  to  be,  seriously  affected. 

(5)  Whether  such  exceptional  competi- 
tion comes  largely  from  countries  where  the 
conditions  are  so  different  from  those  in 
this  country  as  to  render  competition  imf  air. 
Competition  for  the  purpose  of  such  inquiry 
is  not  to  be  deemed  unfair  unless  it  arises 
from  one  or  more  of  the  following  causes: 

(a)  Depreciation  of  currency  operating 

so  as  to  create  an  export  bounty. 

(b)  Subsidies,  bounties,  or  other  artificial 

advantages. 

(c)  Inferior  conditions  of  employment  of 

labor,  whether  as  respects  remun- 
eration or  hours  of  employment,  or 
otherwise  obtaining  amongst  these 
persons  employed  in  the  produc- 
tion of  the  goods  in  question,  as 


compared   with   those   obtaining 
amongst  persons  employed  in  the 
production  of  similar  goods  in  the 
United  Ejngdom. 
In  making  their  report  upon  the  alleged 
unfairness  of  competition,  the  committee 
may  call  attention  to  any  special  circum- 
stances by  reason  of  which,  in  their  opinion, 
the  industry  of  the  United  Kingdom  is 
placed  at  a  serious  relative  disadvantage. 

(6)  Whether  the  applicant  industry  is 
being  carried  on  in  the  United  Kingdom 
with  reasonable  efficiency  and  economy. 

(7)  Whether  the  imposition  of  a  duty  on 
goods  of  the  class  or  description  in  question 
would  exert  a  seriously  adverse  effect  on 
employment  in  any  other  industry,  being  an 
industry  using  goods  of  that  class  or  de- 
scription in  production. 

(8)  YiThether,  having  regard  to  the  above 
conditions,  the  applicant  industry  has,  in 
the  opinion  of  the  conmiittee,  established 
a  claim  to  a  duty;  and  if  so,  what  rate  or 
rates  of  duty,  in  the  opinion  of  the  com- 
mittee, would  be  reasonably  sufficient  to 
countervail  the  unfair  competition. 

The  appearance  of  this  "White 
Paper"  aroused  no  little  opposition. 
It  justifiably  gave  rise  to  numerous  ac- 
cusations that  the  Government  was 
letting  genera]  protection  enter  through 
the  "back  door/*  A  resolution  of 
censure  was  introduced  by  Labor  on 
this  very  issue."  But  in  reply,  Mr. 
Baldwin  denied  that  any  such  inten- 
tions could  be  inferred  from  the  Gov- 
ernment's action;  and  asserted  that 
they  were  only  carrying  on  their  an- 
nounced safeguarding  policy.'' 

The  Conservative  Budget  of  19^ 

This  policy  was  merely  an  expansion 
of  the  provisions  included  under  Sched- 
ule n  of  the  1921  Safeguarding  of  In- 
dustries Act.  In  applying  that  Act, 
two  conmiittees  had  been  appointed, 
one  to  investigate  the  lace  industry, 

**  See  Censure  Resolution  and  Speech  by  Mr. 
R.  MacDonald,  ParltamenUxry  D^tates,  Com- 
mons, 1925,  Vol.  180,  Col.  703-20. 

w  JWa.,  Col.  720-6. 
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and  the  other  the  silk  industry.  The 
Groveminent  received  their  reports  just 
prior  to  the  ascendancy  of  Labor.  The 
Lace  Committee  had  reported  unani- 
mously in  favor  of  a  safeguarding  duty, 
while  the  Silk  Conmiittee  had  been 
divided  two  against  two.'*  No  action 
had  been  taken,  of  course,  on  these  re- 
ports during  the  year  of  Labor  rule. 
Now  the  way  was  clear  for  the  safe- 
guarding of  those  industries.  A  new 
Lace  Conmiittee  was  shortly  appointed 
and  instructed  to  determine  if  the 
conditions  reported  by  the  19^  com- 
mittee still  obtained.'*  When  this 
committee  found  nothing  had  occurred 
to  alter  the  original  findings,  the 
Government  offered  a  resolution  amend- 
ing its  finance  proposals  to  allow  for 
this  duty.^o 

As  for  the  silk  report,  no  new  in- 
vestigation was  authorized.  When  Mr. 
Winston  Churchill,  Chancellor  of  the 
Exchecquer,  announced  his  Budget  in 
the  House  of  Commons,  one  of  his  most 
notable  innovations  was  a  sumptuary 
tax  upon  imports  of  silks  and  artificial 
silks,  raw  or  manufactured.^  This, 
.however,  was  not  the  full  extent  of  his 
protectionist  proposals.  He  re-estab- 
lished the  McKenna  duties,  claiming 
the  same  reasons  for  their  reimposition 
as  were  advanced  for  their  original  pas- 
sage in  1915.  He  further  proposed  a 
duty  on  hops  which  he  frankly  de- 
clared to  be  baldly  protectionistic. 
Finally,  he  announced  that  the  Grovem- 
ment  intended  to  carry  out  in  the  com- 
pletest  and  most  precise  manner  all 
pledges  which  had  been  made  at  the 
1923  Imperial  Economic  Conference. 

**  See  Censure  Resolution  and  Speech  by  Mr. 
R.  MacDonald,  Pariiamentary  Debates,  Com- 
mons, Vol.  172,  1024,  Col.  21S. 

**  Board  of  Trade  (Safeguarding  of  Industries), 
Repori  o/  Laee  and  Embroidery  Committees,  1985 
(Cmd.  2403). 

*»/6W..  Vol.  184,  1926,  Col.  2271-2SS6. 

*»See  Budget  Speech,  Ibid,.  Vol.  188,  1925, 
Col.  66-70. 


All  of  these  protectionist  projects  were 
incorporated  into  the  Finance  Bill  of 
1925  as  it  was  ultimately  passed. 

The  New  Safeguarding  of  Indus- 
tries Policy  in  Practice 

According  to  the  original  safeguard- 
ing proposals,  any  duties  suggested,  if 
approved  by  the  Board  of  Trade  and 
the  Treasury,  were  to  be  included  in  the 
Finance  Bill;  and  with  the  passage  of 
that  act,  legislation  was  evidently  to  be 
closed  until  the  next  finance  measures 
of  the  following  year.^    Applications, 
of  course,  could  be  received  in  the  mean- 
time and  investigations  could  be  made 
of  the  applicant  industries.    This  is 
what  actually  took  place  in  the  latter 
half  of  1925.    A  number  of  industries 
applied  for  safeguarding  protection,  io- 
duding  those  concerned  with  the  pro- 
duction of  such  commodities  as  super- 
phosphates;    brooms     and     brushes; 
leather  and  fabric  gloves;  cutlery;  pack- 
ing and  wrapping  paper;  gas  mantles; 
and  aluminum  hoUow-ware.^    Of  this 
group,  the  applications  of  the  siqper- 
phosphate   industry,   the   broom  and 
brush    industry,    and   the   aluminum 
hollow-ware   industry   were    rejected 
The  others  were  favored  with  vaiying 
rates  of  duties  by  their  investigating 
committees.  Leather  and  fabric  gloves, 
for  instance,  were  recommended  to  re- 
ceive a  33^  per  cent  duty,  as  was  also 
cutlery.    Packing  and  wrapping  paper, 
however,  was  only  recommended  to  re- 

^  Board  of  IVade,  Safeguarding  cf  Induibia, 
Procedure  and  Enquinee,  op.  cit.  \ 

^  See  the  f oOowing  reports  of  the  Boud  d 
Trade  on  Safeguarding  of  Industries;  RepoH  ef 
Superphosphates  Committee,  1925  (Cmd.  £475); 
Repori  rf  Committee  on  Brooms  and  Brushes,  IMS 
(Cmd.  8549);  Report  of  Committee  on  Leather  tsd 
Fabric  Oloees  and  Qlooe  Fabrics,  19S5  (OmI 
85S1);  RepoH  of  Committee  on  CuOerg,  IMS 
(Cmd.  S540) ;  Report  of  Committee  on  PoMegssi 
Wrapping  Paper,  1925  (Cmd.  «589);  KtpeiHi 
Committee  on  Qas  Mantles,  1985   (Cmd.  iSSS); 
Report  of  Committse  on  AUminum  HoUew^fsat, 
1985  (Cmd.  8590). 
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ceive  a  duty  of  about  half  that  amounty 
173^  per  cent,  to  be  precise,  while  gas 
mantles  were  recommended  to  receive  a 
flat  duty  of  six  shillings  per  gross. 

FoUowing  these  recommendations, 
the  Government  determined  to  take 
steps  for  their  immediate  application. 
Hence,  instead  of  awaiting  the  intro- 
duction of  the  Budget  to  make  provi- 
sion for  them,  resolutions  were  promptly 
moved  in  the  House  of  Commons  (De- 
cember 2  and  3, 1925)  making  the  duties 
upon  cutlery,  gloves  and  gas  mantles 
effective  at  once.**  The  resolutions 
were  readily  passed  with  large  majori- 
ties, though  not  without  strenuous  de- 
bate upon  the  general  question  of  pro- 
tection, and  upon  whether  or  not  the 
Conservatives  were  breaking  their  elec- 
tion pledge.  Gradually,  it  was  claimed 
by  the  opposition  in  this  debate,  the 
Government  was  involving  the  coun- 
try in  a  widespread  program  of  pro- 
tective tariffs.  Where,  they  asked, 
was  the  Government  going  to  draw  the 
line  in  its  safeguarding  policy,  demar- 
cating it  from  a  policy  involving  a  gen- 
eral protective  tariff? 

The  answer  was  not  long  in  coming 
from  the  Grovemment.  A  few  days 
after  the  House  of  Commons  had 
passed  the  third  reading  of  these  resolu- 
tions, Mr.  Baldwin  announced  that  an 
application  for  safeguarding  protection 
had  been  refused  the  iron  and  steel  in- 
dustries.*^ The  reason  was,  he  said, 
that  the  repercussion  of  such  protection 
would  have  been  so  far-reaching  as  to 
practically  set  up  a  general  protective 
tariff  in  violation  of  his  election  pledge. 
The  situation  was  so  serious,  how- 
ever, according  to  his  statement,  that, 
had  they  been  able  to  consider  the 
iron  and  steel  trades  in  isolation, 
the  case  would  have  been  considered 
complete. 

*^  ParUamerUary    D^xdes,    Commons*    1925, 
Vol.  188,  Col.  227S-^74  and  2587^2608. 
« Ibid^  Vol.  189,  Col.  1945. 


The  Budget  of  1926 

The  Grovemment,  however,  did  not 
intend  this  to  denote  a  relinquishing  of 
its  safeguarding  policy,  nor  to  suggest 
that  it  had  any  intention  of  modifying 
its  policy.  Later  developments  clearly 
evidence  that  the  Ministry  was  fuUy 
determined  to  continue  its  pursuit.  A 
committee,  appointed  to  investigate 
the  wisdom  of  maintaining  Schedule  I 
of  the  Safeguarding  of  Industries  Act 
of  1921  (relating  to  the  so-called  "key" 
industries),  reported  favorably.^  In 
fact,  they  recommended  its  reSstablish- 
ment  for  a  period  of  from  five  to  ten 
years;  its  extension  to  a  few  additional 
articles;  the  increase  of  the  duty  rate  in 
the  case  of  optical  glass  and  instru- 
ments; and  exemption  from  duty  by 
special  Board  of  Trade  order  after  ap- 
plication and  investigation. 

At  the  same  time,  two  safeguarding 
reports  failing  to  recommend  duties 
were  made  public,  one  on  worsteds  and 
woolens,  and  one  on  enameled  hoUow- 
ware.*'  The  first  one  was  by  far  the 
more  significant,  for  such  a  grant  would 
have  extended  safeguarding  to  one  of 
the  important  staple  industries.  Only 
one  requisite  was  found  lacking;  i.e., 
unemployment.  The  report  acknowl- 
edged, however,  that  sentiment  was  not 
unanimously  in  favor  of  a  duty 
throughout  the  industry,  the  woolens 
group  being  strenuously  opposed. 
Nevertheless,  the  committee  was  so 
sympathetic  to  the  pleas  of  those  who 
desired  protection  that  it  did  recom- 
mend a  small  tariff  of  12)^  per  cent  in 
case  future  conditions  should  change  so 
as  to  make  it  expedient. 

Mr.  Churchill's  Budget  Speech  of 
1926  followed  in  the  train  of  this  pro- 
tectionist movement.^^    He  proposed 

«•  Board  of  Trade  Journal,  Vol.  116,  pp.  476-7. 
"  /Wd.,  pp.  477-8. 

^  ParHaMerUary  D^xdes,  Commona,  1926, 
Vol.  194,  Col.  1687-1709. 
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to  meet  the  recommendations  of  the 
committee  which  had  considered  Sched- 
ule I  of  the  Safeguarding  Act  by  re- 
enacting  its  provisions  for  ten  years, 
raising  at  the  same  time,  the  duties  on 
optical  glass  and  instruments  to  50  per 
cent.  In  addition,  he  accepted  the  re- 
quest to  safeguard  wrapping  paper  by 
imposing  a  duty  of  16?^  per  cent;  re- 
imposed  the  silk  duties,  and  extended 
the  McKenna  duties  on  motor  vehicles 
from  passenger  to  commercial  cars. 

Finally,  he  requested  Parliament  to 
pledge  the  maintenance  of  existing 
preferences  for  ten  years,  thus  making, 
as  he  argued,  for  stability.  The  Fi- 
nance Bill  as  passed  included  these 
provisions.  Plainly,  the  Conservative 
Government  did  not  intend  to  relin- 
quish its  tariff  program  yet.  Every  op- 
portunity to  advance  its  cause  was  be- 
ing utilized.  Safeguarding  was  the 
chosen  means,  selected  by  that  Gov- 
ernment to  secure  its  ends,  and,  at  the 
same  time,  avoid  the  broad  issue  of 
general  protection. 

The  Imperial  Conference  of  1926 

The  meeting  of  the  19^  Imperial 
Conference  is  another  event  of  signifi- 
cance in  our  record  of  Britain's  pro- 
tectionist trend.  With  the  story  of  the 
last  Conference  freshly  in  mind,  we  ap- 
proach this  one  for  more  evidence  of  the 
unremitting  pressure  which  had  been 
forthcoming  from  this  source  for  closer 
commercial  relations  through  prefer- 
ence. On  the  whole,  we  find  this  Con- 
ference less  concerned  with  the  problem 
than  any  of  the  previous  ones.  Ap- 
parently, it  deliberately  avoided  the 
preference  question,  content  with  the 
approval  by  the  Crown  of  present  fiscal 
policies.  On  the  other  hand,  absorbing 
political  questions  which  demanded  the 
attention  of  the  session  may  have  ob- 
scured it  as  an  issue.  The  Empire  was 
foundering  upon  the  rocks  of  dominion 
nationalism.     New  constitutional  defi- 


nitions of  status,  therefore,  engrossed 
the  main  consideration  of  the  Con- 
ference.** 

Due  respects  were  paid,  neverthe- 
theless,  to  the  importance  of  preference 
as  a  stimulator  of  Empire  trade.  Mr. 
Baldwin,  in  his  address  at  the  opening 
of  the  Conference,  expressed  his  con- 
fidence that  preferences  had  increased 
the  flow  of  inter-Imperial  commerce.^ 
In  the  series  of  responses  delivered  by 
the  visiting  dominion  ministers,  as- 
sertions were  strongly  in  favor  of  it,  and 
many  pleas  were  made  for  its  exten- 
sion.^^ The  members  were  taking  this 
opportunity  to  press  home  their  ap- 
preciation of  an  advantage  gained  in 
British  markets  by  this  policy.  Mr. 
Bruce  of  Australia,  in  particular,  whom 
we  recall  as  so  ardent  a  proponent  of 
preference  at  the  preceding  Conference, 
sang  its  praises  with  extreme  enthu- 
siasm, pointing  out  the  increase  in  trade 
between  Australia  and  the  rest  ot  the 
Empire  since  its  adoption.  He  again 
urged  duties  and  preference  by  the 
United  Kingdom  on  those  foods  and 
raw  materials  which  could  be  so 
abundantly  produced  in  the  Empire. 
In  this  sentiment  he  was  supported  by 
other  members. 

Other  economic  problems  were  not 
without  consideration.  There  had 
been  at  work  since  the  preceding  Con- 
ference several  permanent  Imperial  or- 
ganizations; for  example,  the  Imperial 
Shipping  Committee,  the  Imperial 
Economic  Committee,  the  Imperial  In- 
stitute, later  amalgamated  with  the 
Imperial  Mineral  Resources  Bureau, 
the  Imperial  Forestry  Institute,  and 
the  newly  established  Empire  Market- 
ing Board.    The  efforts  of  these  ar- 

*'  See  the  Report  of  the  Committee  on  hda- 
Imperial  Relations  in  The  Times  (Loodoii),  N«r- 
22,1026. 

*°See  the  opening  address  of  Mr.  BahhriL 
ibid.,  Oct.  20,  1928. 

»  Ibid.,  Oct.  26, 1026. 
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ganizations  and  the  reports  compiled 
by  them  advantageously  supplanted 
the  more  formal  resolutions  of  the  Im- 
perial Conferences,  in  bringing  about 
closer  commercial  relations  between  the 
Empire's  constituent  states.  As  an 
illustration,  the  Merchandise  Marks 
Bill,  intended  as  a  subtle  preference 
scheme,  had  been  designed  by  the  Im- 
perial Economic  Committee,  and  was 
wending  its  way  through  Parliament  at 
this  very  time." 

Institutions  and  organizations  of  this 
kind  making  for  closer  Imperial  rela- 
tions were  being  established,  re^orc- 
iog  with  definite  proposals  and  research 
into  facts,  the  formal  declarations  of 
the  Conferences.  They  may  be  looked 
at  from  two  points  of  view;  first,  as  a 
means  of  temporarily  avoiding  further 
insistence  on  preference  by  the  domin- 
ions; second,  as  sincere  and  genuine 
steps  in  cooperation  which  might  lead 
to  greater  stimulation  of  the  Imperial 
movement,  and  consequently,  of  Im- 
perial preference.  The  possibilities  of 
the  latter  being  the  case  loom  large  in 
the  light  of  the  movement  as  we  have 
traced  it  in  our  study.  That  preference 
Failed  to  occupy  its  usual  place  in  the 
center  of  the  stage  at  the  Conference 
can  hardly  be  regarded  as  evidence  of 
vreakening  importance.^ 

Its  absence,  moreover,  may  be  ex- 
plained from  another  point  of  view. 
Simultaneously  with  the  opening  of  the 
[mx>erial  Conference  of  1926,  there  was 
published  a  plea  for  international  eco- 
lomic  freedom  signed  by  a  conspicuous 
^up  of  bankers  and  business  men  of 
;he  United  Kingdom  and  other  Euro- 
yean  countries,  with  one  or  two  signers 

"Imperial  Economic  Committee,  Firsi  Re- 
yort;  **  Marketing  and  Preparing  for  Markets  of 
^bodstuffs  in  the  Overseas  Parts  of  the  Empire," 
985  (Cmd.  2498),  pp.  6-7. 

■■For  example,  the  General  Economic  Sub- 
committee on  Empire  Films  recommended 
•mple  preference  upon  cinema  films  produced  in 
he  Empire,  The  Times  (London),  Nov.  20, 1926. 


from  the  United  States.*^  The  mani- 
festo urged  that  sight  had  been  lost  of 
the  conmion  economic  interests  of  the 
world.  Further  world  recovery  was 
being  materially  delayed  by  the  exist- 
ence of  trade  barriers.  Whatever  its 
purposes,  or  however  opportune  its 
pubUcation  may  have  been,  probably 
the  nature  of  this  manifesto  had  a 
salutary  effect  upon  the  existing  spirit 
of  protectionism.  Moreover,  it  must 
have  had  its  echoes  in  the  Conference 
chambers.  Indirectly,  and  in  spite  of  a 
Crovemment  of  professed  protectionist 
sympathies,  the  supporters  of  free  trade 
raised  their  voices  in  a  timely  statement 
subtly  reminding  the  colonial  delegates 
of  Great  Britain's  peculiar  position  with 
regard  to  Continental  and  world  trade. 
The  forces  of  free  trade  were  not  im- 
potent, and  their  strategy  may  have 
forestalled  further  steps  toward  pref- 
erential protection  at  this  1926  Con- 
ference. Had  there  been  such  steps, 
an  election  upon  the  issue  might  have 
been  precipitated. 

Protection  in  1927  and  Some  Further 

COMliENTS 

While  several  safeguarding  investi- 
gations have  been  conducted  since  the 
passage  of  the  1926  Finance  Bill,  eg., 
into  industries  manufacturing  hosiery 
and  knitware,  tableware  of  translucent 
and  vitrified  pottery,  and  leather  bags 
and  metal  fittings,  only  one  of  these 
succeeded  in  securing  a  safeguarding 
duty.  In  Mr.  Churchill's  1927  Budget 
Speech,  provision  was  made  for  a  28 
per  cent  duty  upon  translucent  and 
vitrified  pottery  with  an  Empire  pref- 
erence of  one-third.**  Mr.  Churchill's 
protectionist  innovations  were  not  con- 
fined to  one,  however.    He  also  ex- 

»*  Ibid,,  Oct.,  25,  1926. 

"See  Budget  Speech  quoted  in  The  Times 
(London),  April  12, 1927,  pp.  8-^.  Also  a  sum- 
mary of  Budget  provisions  in  the  Board  of  Trade 
Journal,  Vol.  CXVm,  p.  414. 
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tended  the  McKenna  duties  to  tires, 
which  action,  he  declared,  would  give 
the  Liberal  Party  an  excuse  for  con- 
tinued existence.  In  addition,  he 
made  provision  for  the  inclusion  of 
non-standard  cinema  films  in  the  Mc^ 
Kenna  film  duty.  For  revenue  pur- 
poses, he  increased  the  duties  on 
matches,  unmanufactured  tobacco,  and 
wines,  making  in  this  latter  case,  provi- 
sion for  Empire  preference  both  in  the 
actual  amoimt  of  the  duty  and  in  the 
amount  of  alcoholic  content. 

One  wonders  where  this  method  of 
protection  by  safeguarding  may  ulti- 
mately lead.  So  far  as  the  extent  of  its 
application  goes,  the  number  of  work- 
ers employed  in  industries  granted 
safeguarding  duties  upon  Board  of 
Trade  recommendations  is  roughly,  as 
judged  by  the  reports  of  the  investigat- 
ing committees,  about  83,500,  not  a 
large  number  relative  to  the  total  num- 
ber of  British  workers.  A  much  larger 
number,  roughly  425,000,  are  employed 
in  industries  protected  by  McKenna 
duties.*^  Consistent  progress  on  safe- 
guarding may  enlarge  this  number  con- 
siderably. If  the  industries  protected 
under  Schedule  I  as  "key"  industries, 
are  considered,  the  number  of  workers 
in  protected  industry  is  further  in- 
creased by  several  thousand.'^ 

Opposition  of  a  very  keen  sort 
naturally  has  arisen  against  the  exten- 
sion of  protection.  Nevertheless,  the 
Conservative  Party  has  had  an  ade- 
quate majority  to  carry  through  its 
policy     of     safeguarding.    Moreover, 

**A  statement  of  the  number  employed  in 
these  industries  by  the  Board  of  Trade,  exclusive 
of  tires,  as  of  July,  1925,  occurs  in  the  Parlia- 
meniary  Debates,  Commons,  Vol.  198,  G>1.  S017. 

*^  Probably  to  a  figure  of  not  more  than  600,- 
000.  This  rough  estimate  is  based  upon  the 
figures  referred  to  in  the  foregoing  note,  and  upon 
a  review  of  the  statistics  on  the  number  of  people 
engaged  in  various  industries,  as  of  June,  1921. 
See  Committee  on  Industry  and  Trade,  Survey 
of  Industrial  Relations,  1926,  pp.  405-15. 


they  have  passed  the  Merchandise 
Marks  Bill,  which,  upon  complaint  to 
the  Board  of  Trade  and  an  affirmative 
order  from  it,  requires  competing  goods 
to  be  marked  as  to  the  ooimtry  of  origiii. 

In  all  of  these  steps,  the  Grovemment 
has  moved  with  caution.  Yet  political 
antagonists  have  accused  them  many 
times  of  breaking  their  pledge  to  the 
people.  Also,  industries  affected  ad- 
versely by  the  safeguarding  policy  be- 
cause the  protected  industry  stands  in 
such  a  relation  to  them  that  their  own 
pecuniary  interests  have  been  invcdved, 
have  been  active  opponents  before 
the  Board  of  Trade  and  its  investigat- 
ing committees.  As  a  matter  of  fact, 
it  is  difficult  to  see  from  the  reports  of 
such  committees  that  adequate  scien- 
tific evidence  has  been  compiled  to 
establish  protection.^*  When  we  recall 
the  terms  of  the  €rovemment*s  instmc- 
tions  to  them,  however,  it  is  conceivable 
that  they  have  acted  fairly  in  thdr 
recommendations. 

So  much  for  the  course  of  protectton 
up  to  the  time  of  writing.  We  sug- 
gested in  the  concluding  paragraph  of 
the  previous  chapter  that  the  move- 
ment might  prove  to  be  a  temporaiy 
one,  yielding  gradually  with  the  retoin 
of  peace  time  conditions.    That  sudi  a 

**  Fh>f .  T  E.  Gregory  writes  that  in  no  is- 
stance  has  a  case  for  protection  been  proves. 
Wrapping  paper,  he  points  out,  was  granted  pro- 
tection on  a  5  per  cent  increaae  of  imports  trm 
1913,  which  increaae  is  accounted  for  by  the  ia- 
crease  in  the  use  of  kraft  paper,  a  special  papa 
made  abroad  and  only  slightly  manufactured  m 
the  United  Kingdom.    Furthermore,  this  dnty 
was  urged  by  the  oonmiittee  as  an  ezperimeDL 
Another  industiy,  making  gas  mantles,  was  gives 
protection  merdy  on  the  plea  of  national  iiB- 
portance.    Low   wages  or   unfair   competitioa 
have  been  asserted  without  substantiatioB  of 
reasonable  data.    We  concur  with   Phjfesnr 
Gregory,  after  examining  the  available  pubBsfaed 
reports,  that  it  appears  largely  chance  fdictber 
an  industry  gets  protection  or  not.    Set  hk 
article,   "Tariff  Disorders  on  Their  UtM" 
Manchester  Quardian  Commercial^  Anmud  Rmem 
rf  19S5,  p.  89. 
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readoption  of  a  free  trade  system  has 
not  taken  place  the  events  narrated 
in  this  chapter  abundantly  disclose. 
Speculation  about  the  future  possibili- 
ties of  protection  in  Great  Britain,  con- 
sequently, would  not  be  without  justi- 


fication at  this  point.  Let  us  refrain 
from  it,  however,  until  we  have  ex- 
amined the  fundamental  economic 
forces  at  work  throughout  the  whole 
period.  To  this  task  the  next  two 
chapters  are  devoted. 


CHAPTER  IV 

Great  Britain's  Pre-War  Economic  Status  and  the 
Movement  Toward  Tariff  Protection 


HAVING  traced  the  outward  mani- 
festations of  the  movement  for 
tari£F  reform  up  to  the  present  time,  we 
must  turn  now,  as  just  suggested,  to  a 
review  of  industrial  and  trade  develop- 
ments in  order  to  gain  a  complete  pic- 
ture.   It  will  be  recaUed  that  we  noted 
the  rapid  expansion  of  British  trade 
from  1850  on,  and  the  subsequent  slow- 
ing up  after  1868,  which  date  marks  the 
beginning  of  a  series  of  movements  for 
tariff  reconstruction.    A  large  number 
of  forces,  beyond  a  doubt,  were  highly 
influential  in  shaping  the  origin  and 
evolution  of  such  movements.  Of  these 
forces,    none    were    more    important 
than  pecuniary  considerations.    That 
is    to     say,    the    economic    actions 
of  individuals,  and  hence,  of  groups, 
are  determined  in  large  measure  by 
their    inmiediate  interest   in   connec- 
tion with  particular  bargains.    Trade 
conditions  tend  to  be  the  barometer  of 
the  economic  interests  of  the  majority. 
They  are,  therefore,  especially  reveal- 
ing for  our  analysis. 

Export  Trade  Before  1900 

While  it  is  not  our  intention  to  write 
a  complete  analysis  of  British  trade 
from  1850  to  the  present  time,  it  does 
seem  desirable  for  the  reader  to  possess 
some  concept  of  what  changes  had 
taken  place  during  the  fifty  years  prior 
to  the  period  which  it  is  our  intention 


to  describe  more  carefully.  In  order  to 
obtain  a  graphic  perspective.  Chart  1 
has  been  prepared  with  the  data  carried 
through  from  1850  to  1902.^  In  the 
latter  year  began  the  great  political 
struggle  for  the  modification  of  the,  free 
import  policy,  under  the  leadership  of 
Mr.  Joseph  Chamberlain.  Export  data 
have  been  used  because  they  are  re- 
garded generally  as  reliably  represent- 
ing British  economic  conditions,  that 
country  being  so  predominantly  a 
trading  nation.  Because  of  the  strik- 
ing price  changes  which  took  place 
during  this  period,  it  has  been  found 
desirable,  in  order  to  eliminate  this 
disturbing  element,  to  divide  the  raw 
figures  for  each  year  with  the  cor- 
responding Sauerbeck  Index  Niunber 
of  wholesale  prices,  the  base  being  an 
average  of  prices  from  1867  to  1877.* 

We  have  given  on  this  chart,  six  lines 
in  addition  to  a  line  drawn  to  indicate 
the  growth  of  population.  Since  the 
scale  upon  which  the  chart  is  drawn  is  a 
ratio  scale,  the  long  time  movements  of 
these  curves  may  be  compared  ac- 
curately with  one  another.  Two  of 
them,  the  curves  of  coal  and  machinery 

^  Board  of  Trade,  Briiish  and  Foreign  Trade 
and  Industrial  Conditions,  1903  (Cd.  1761),  pp. 
lS-9  and  97. 

*  Bulletin  of  the  U.  S.  Bur.  of  Lab.  Sta.,  Index 
Numbers  of  Wholesale  Prices  in  U.  S.  and  Foreign 
Countries,  1921  (S84).  pp.  875-^1.  Prices  ad- 
justed b^  the  present  writec. 
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Chabt  1 — Indicating  thb  Tbxnd  of  Bbitibh  Coal^  Machinebt  and  Total  Exfobtb  to  All 
Destinationb;  and  of  Total  Bbitibh  Exfobtb  to  thb  Pbincsfal  Pbotecied  Coitntbixb 

AND  CoiiONIEB  AND  TO  AlL  Orm&B  DlSTINATIONB,  IN  EaGH  YbAB,  1850-1902 

(Adjusted  values  used.    Logaritlmiic  vertical  scale. 

Unit:  £1,000,000) 
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exports,  included  here  because  of  their 
growing  importance  as  exports  in  this 
period,  show  a  fairly  steep  and  con- 
stant rate  of  growth  for  the  entire  pe- 
riod; that  is,  their  secular  trends  could 
best  be  described  by  a  straight  line. 
For  the  curves,  all  other  products  and 
total  exports  s  the  trends  could  best  be 
described  by  rising  lines  with  a  dimin- 
ishing rate  of  ascent.  Thus,  they  show 
for  the  whole  period  an  increase,  but 
the  rate  of  growth  is  seen  to  be  de- 
creasing, indicating  that  the  expansion 
of  British  trade  was  meeting  with 
increasing  resistance.  The  rate  of 
growth,  however,  is  still  observed  to  be 
in  advance  of  population.  The  rapid 
rate  of  growth  in  coal  and  machinery 
exports  was  at  times  the  basis  of  eco- 
nomic pleas  for  tariff  reform.  A  con- 
tinuation in  the  growth  in  the  latter 
classes  of  exports,  it  was  urged,  in- 
dicated an  early  exhaustion  of  Britain's 
basic  resources,  as  well  as  increasing 
foreign  industrialization;  while  a  de- 
crease in  the  former  revealed  that  she 
was  hardly  maintaining  her  position  in 
world  trade.'  Dire  prophecies,  con- 
sequently, were  made  concerning  the 
future  of  British  trade. 

The  trends  of  the  other  two  curves, 
which  show  the  data  of  total  exports  of 
British  produce  to  the  principal  pro- 
tected countries  and  colonies,^  and  to  all 
other  countries  and  colonies,  were  like- 
wise the  cause  of  some  concern  to 
observers.^  It  is  evident  from  the 
curves  that  a  very  pronounced  change 
in  the  direction  of  the  export  trend  to 

'  Aahley,  op.  cU,,  pp.  259-6S. 

*  The  principal  protected  countries  and  colonies 
indude  Russia,  Germany,  France,  Belgium,  Hol- 
land, Spain,  Portugal,  Italy,  Austria-Hungary, 
United  States,  Canada  and  Victoria.  Belgium 
and  Holland  are  included  because  a  large  part  of 
their  imports  pass  on  into  Germany.  See  Board 
of  Trade,  Report  on  BriHsh  and  Foreign  Trade  and 
Industrial  Conditions,  190S  (Cd.  1761),  p.  13. 

*  Cunningham,  W.,  The  Rise  and  Dedine  o/  the 
Free  Trade  Movement  (Univ.  Fresa,  Cambridge, 
lend  ed.)  pp,  107-6, 


the  principal  protected  countries  and 
colonies  took  place  after  1872.^  That  is 
to  say,  although  trade  with  these  coun- 
tries from  that  year  on  continued  to  in- 
crease, the  fluctuations  were  violent, 
and  the  rate  of  long-time  growth  was 
greatly  decreased,  tending  to  become 
less  than  that  of  population.  Export 
trade  to  aU  other  countries  and  colonies^ 
on  the  other  hand,  increased  at  a  much 
greater  rate,  though  even  here  it  tended 
to  diminish.  This  shift,  perhaps,  may 
be  further  illuminated  by  the  use  of 
percentage  figures.^  In  1850,  56  per 
cent  of  the  exports  of  all  articles  of 
British  produce  were  shipped  to  those 
countries  designated  as  principal  pro- 
tected countries  and  colonies  and  in  1870, 
53  per  cent,  while  in  1902,  only  42  per 
cent.  Correspondingly,  the  exports  to 
all  other  countries  and  colonies  increased 
from  44  per  cent  in  1850  to  47  per  cent 
in  1870  and  58  per  cent  in  1002.  When 
only  exports  of  manufactured  produce 
are  considered,  the  former  figure  fell 
from  57  per  cent  in  1850,  to  88  per  cent 
in  1002,  while  the  latter  rose  from  43 
per  cent  in  1850  to  62  per  cent  in  1902. 
In  addition,  the  proportion  of  manu- 
factured exports  to  total  exports  was 
falling  in  this  same  period  from  96  per 
cent  in  1850  to  75  per  cent  in  1902  for 
the  principal  protected  countries  and 
colonies^  and  from  91  per  cent  in  1850 
to  87  per  cent  in  1902  for  all  other 
countries  and  colonies. 

Imports  Before  1900 

Further  information  concerning  the 
shifts  which  had  occurred  in  trade  may 
be  gleaned  by  considering  net  imports.^ 
On  the  whole,  they  grew  almost  con- 

*In  interpreting  these  curves,  the  reader  is 
cautioned  to  keep  in  mind  that  boimdary 
changes,  especially  from  the  exi>ansion  of  the 
British  Empire,  have  had  an  important  influence 
on  the  figures. 

^  Board  of  Trade,  British  and  Foreign  Trade 
and  Industrial  Conditions,  op.  cit.,  pp.  16-7, 

'  Ibid.,  pp.  9^104  aQd  40^^,j 
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stantly  during  the  period.  On  the 
other  hand,  imports  for  reiSxport  pur- 
poses indicated  a  much  lower  rate  of 
growth  for  the  twenty-five  years  prior 
to  1890  and  practically  no  growth  after 
that  date.*  Apparently,  since  exports 
tended  to  increase  at  a  diminishing 
rate,  a  great  increase  in  the  invisible 
items  entering  into  trade  was  occurring 
in  these  latter  years  to  enable  payment 
for  the  large  imports.  In  other  words, 
although  Great  Britain  was  still  pre- 
dominantly industrial,  her  imports  were 
being  paid  for  more  and  more  by  means 
of  the  income  from  financial,  commer- 
cial and  shipping  transactions  of  all 
sorts.  Moreover,  the  continual  growth 
of  imports  was  being  constituted  each 
year  of  a  larger  proportion  of  manu- 
factured goods,  amoimting,  for  ex- 
ample, to  11  per  cent  of  the  net  imports 
in  1860  and  25  per  cent  in  1902.  That 
is  to  say,  other  countries  were  offering 
more  and  more  of  their  manufactures  in 
exchange  for  British  manufactures  and 
services;  whereas  formerly  they  had 
offered  mainly  foods  and  raw  materials. 
This  change  could  work  no  ill  effects 
upon  British  trade  in  itself,  providing 
sii£Scient  foods  and  raw  materials  were 
imported  from  the  same  or  alternative 
sources,  the  manufactured  goods  being 
in  excess  of  the  essentials  for  sustaining 
a  growing  industry.  But  when  we  con- 
sider more  closely  the  possible  nature  of 
the  increased  importations  of  manu- 
factured goods,  an  element  of  friction 
appears.  In  many  cases,  they  prob- 
ably consisted  of  desirable  goods  not 
generally  produced  in  Great  Britain,  or 
at  least,  more  cheaply  abroad.  In  some 
cases,  the  importations  were  doubtless 
variations  and  refinements  in  the  qual- 
ity of  common  products,  not  duplicated 
by  British  manufacturers.  When  such 
conditions  obtained,  there  was  a  sound 
basis  for  the  existing  system  of  trade. 

*  Falling  from  12  per  cent  of  total  imports  in 
1854  to  10.6  per  cent  in  1909. 


There  may  have  been  in  many  in- 
stances, however,  and  probably  were, 
manufactured  goods  imported  of  an 
actively  competitive  nature.  When 
this  occurred,  and  where  such  competi- 
tion was  felt,  the  friction  which  the 
British  economic  machine  ordinarily 
encountered  without  necessity  of  ad- 
justment was  manifoldly  increased. 
In  such  fields,  the  soil  was  fertile  for  the 
germination  of  the  seeds  of  protection 
such  as  bloomed  in  the  Qiamberlain 
campaign. 

Bbitish  Fobbion  Trade  fbom  1900 

TO  1914 

Subsequent  developments  in  British 
foreign  trade  throw  additional  light  om 
an  understanding  of  the  tariff  refonn 
movement  during  the  immediate  pre- 
war period.  The  general  character  of 
that  trade  may  be  seen  in  Chart  2, 
which  shows  the  annual  net  imports 
and  total  exports  of  United  Ejngdom 
produce,  divided  into  classes,  adjusted 
values  being  used  with  1900  as  a  base.^* 
For  example,  the  trend  of  imports  of 
the  foodf  drink  and  tobacco  curve,  it  is 
seen,  accords  closely  with  the  line  of 
population  growth.  Exports  of  this 
class,  however,  increased  faster  than 
did  population,  and  may  be  accounted 
for  by  the  increased  exportation  of 
manufactured  foods,  excluded  from 
classification  as  manufactured  goods 
because  of  food  qualities.  Relative  to 
the  total  this  class  is  small. 

Again,  imports  of  raw  materials  ani 
articles  mainly  unmanufactured  show  a 
greater  rate  of  increment  than  popula- 
tion, indicating  industrial  gains.  Ex- 
ports of  this  class,  on  the  other  hand, 
consisting  largely  of  coal,  show  a  dimin- 
ishing rate  of  growth  after  1909,  but 
this  diminution  did  not  fall  bdow  that 
of  population  for  the  remaining  period 

^^  Adjusted  by  the  Board  of  Trade.  See  ib 
memorandum.  Imports  and  Exports  at  Priat  ^ 
1900,  1914  (Cd.  74Sie),  pp.  SO-l. 
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Cbabt  9— Srowino  ms  Nst  InpoBm  and  Total  Expobtb  of  Bbrbh  Faovucm,  Dxvidsd  ikto 

CLAaan,  in  Each  Ybab,  1900-18 

(Adjusted  values  used.    Logarithmic  Tertical  scale. 

Unit:  £1,000,000) 
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The  curves  of  exports  and  imports  for 
the  third  class  of  goods,  i.e.^  articles 
wholly  or  mainly  manufactured^  are 
especially  interesting,  for  over  one- 
fourth  of  the  total  value  of  the  191S  im- 
ports, and  over  three-fourths  of  the 
total  value  of  the  191S  exports  were  in- 
cluded in  this  class.  The  course  of  the 
imports  reveab  a  consistent  upward 
swing  for  the  entire  period,  with  deflec- 


tions occurring  in  the  years  1907,  1908 
and  1909.  The  rate  of  growth  is  much 
greater  than  the  rate  of  population 
growth.  The  exports  curve  (for  this 
class),  while  fluctuating  considerably 
from  year  to  year,  also  reveals  a  steady 
upward  trend,  apparently,  at  a  greater 
rate  of  increase  than  is  indicated  by  the 
imports  curve.  Since  the  exports  of 
this  dass  of  goods  are  made  largely  of 


226 


The  Ansalb  of  the  Amebican  Academy 


Chabt  S — Showing  British  Expobts  of  (1)  Ibon  and  Steel  Manttfactubeb;  (S)  Cotton  Yakmb 
AND  Fabrics;  (3)  Woolen  Yarns  and  Fabrics;  and  (4)  Chebocaia,  Drugs, 

Dtes  and  Colors,  in  Each  Year,  1900-13 

(Adjusted  values  used.    Logarithmic  vertical  scale. 

Unit:  £1,000,000) 
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the  products  of  the  great  staple  indus- 
tries, these  figures  would  seem  to  show 
a  rather  healthy  state  of  affairs  in  the 
major  portion  of  industry.  A  rejuve- 
nation had  plainly  taken  place  in 
British  foreign  trade. 

Exports  of  Four  Staple 
Manufactures 

An  additional  chart.  Chart  3,  enables 
the  pursuit  of  further  analysis  into  the 
condition  of  exports  of  four  of  the  great 
staple  industries.^^  The  four  principal 
groups  of  articles  (mainly  or  wholly 
manufactured)  representative  of  these 
staple  industries  are:  (1)  iron  and  steel ;^^ 

^1  Board  of  trade.  Imports  and  Exports  at 
Prides  of  1900,  op.  cit.,  pp.  S6-7.  These  values 
likewise  have  been  adjusted  for  prices  by  the 
Board  of  Trade. 

^  Producers  in  the  iron  and  steel  and  woolen 
industries,  it  will  be  recalled,  were  in  favor  of 
protection  in  the  war  period.  See  above,  pp. 
20£HW6. 


(2)  cotton  yams  and  fabrics;  (8)  woolen 
yams  and  fabrics;  (4)  chemicals,  drugs, 
dyes  and  colors.  The  trend  for  the  first 
two  named  increased  regularly  for  the 
whole  period,  and  were  both  greater 
than  population  growth.  Prior  to 
1907,  however,  the  rates  of  growth  for 
both  classes  of  staple  exports  were 
higher  than  in  the  later  years;  and  in 
the  former  years  the  rate  of  growth  was 
greater  for  iron  and  steel  than  for  coUon 
yams  and  fabrics^  while  in  the  later 
years,  the  growths  were  approxiinateiy 
the  same.  Of  the  other  two  curves,  the 
one  representing  exports  of  ckemicab^ 
drugs,  dyes  and  colors^  increases  con- 
sistently for  the  entire  number  of 
years.^^    This  is  especiaUy  interesting 

^  According  to  British  official  opinion,  tht 
progress  of  the  chemical  industries  in  the  pic- 
war  period  was  very  limited.  See  qnotstioB. 
tn/ra,  pp.  79-74. 
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Chart  4 — Sbowino  ths  Pjuwiubution  of  Bbitibh  MANXTFAcnniED  Exfobts  Between  the  Princi- 
pal Protected  Foreign  Countries;  all  Dominionb;    Coldnies  and   PofiSEssioNs; 

AND  All  Other  Destinationb,  in  Each  Year,  1900-13 


(Adjusted  TBlues  used.    Logarithmic  vertical  acale. 

Unit:  £1,000,000) 


i^oo 


ux> 


70 


60 


40 


« 

ittlM 

«kC«) 

>nUA« 

ifWi« 

2^^. 

y 

^■: 

1^      •     ^^T* 

1 

•-'. 

1 

m 

m^ 

-'"T" 

(^^ 

^ 

"V 

*A.J^ 

y 

■"""" 

N 

,^ad 

y^ 

.r«.i)j 

(HK** 

^  _. 

.'' 

/ 

• 

Akitu. 

^tU« 

.  gri^l 

ih 

' 



DUUfs 

m 


6a 


1800 


iaa5 


1810 


1819 


40 


when  we  recall  that  it  was  in  this  period 
that  the  Grennan  chemical  industry  was 
developing  into  the  greatest  in  the 
world.  The  curve  representing  ex- 
ports of  ^^(xAen  yams  and  fabrics  reveals 
the  least  healthy  condition.  While  the 
rate  of  accession,  for  example,  prior  to 
1907,  is  greater  than  that  for  popula- 
tion, after  the  depression  of  1907  and 
the  recovery  of  1908  and  1909,  the 
curve  levels  off,  and  shows  neither  a 
marked  decline  nor  incline  for  the  re- 
maining four  years.  Apparently,  this 
industry  was  having  difficulties  inmain- 
taining  its  export  position.^^ 

^  It  is  to  be  noted  that  the  present  writer  has 
made  no  effort  to  make  a  comparative  study  of 
the  exports  of  Great  Britain's  staple  industries 
and  those  of  other  great  industrial  nations,  and  to 
prove  thus  the  comparative  decline  of  Great 
Britain,  as  is  often  done;  i.e.,  Drage,  op.  cU., 
Chapter  4,  and  Hewins,  op.  eii..  Chapters  8  and 
9.  The  writer  is  not  convinced  that  such  dis- 
cossion  is  at  all  fruitful,  or  that  such  comparisons 
prove  anything  in  particular,  save  that  an  indus- 
trial civilization  may  be  acquired  by  almost  any 
nation  possessing  the  energy,  intelligence  and 
natural  resources. 


The  Distribution  of  British  Export 

Trade 

In  order  to  appreciate  the  shifts  that 
were  taking  place  among  markets  for 
British  goods,  especially  protected  and 
other  markets  J  we  have  prepared  Chart 
4,  which,  as  distinguishable  from  the 
similar  curves  on  Chart  1,  gives  only 
data  for  manufactured  exports.^^  This 
enables  a  more  accurate  pictiu*e,  per- 
haps, since  these  are  the  classes  of  goods 
against  which  tariff  barriers  are  erected. 
Differing  from  the  previous  curves 
again,  this  group  is  divided  between 
three,  instead  of  two  destinations,  e.g.^ 

"  Board  of  Trade,  Return  Showing  the  Value  of 
Manufactured  and  Partly  Manufactured  Articles 
(Domestic  Produce)  Exported  from  the  United 
Kingdom,  (a)  to  the  Principal  Protected  Foreign 
Countries;  Qj)  to  aU  British  Colonies  and  Posses- 
sions; (c)  to  AU  Other  Destinations  for  the  years 
1800,  1885,  1890,  1895,  1900  and  for  each  subse- 
quent year  to  1911,  etc.,  1012-13  (586);  p.  8. 
Also,  Annual  Statement  of  Trade  of  the  United 
Kingdom  with  Foreign  Countries  and  British  Pos- 
sessions, 1913,  Vol.  II,  1914  (Cd.  75853,  pp.  20-5. 


228 


The  Amnais  of  ths  Amebigan  Agadioicy 


(1)  ihe  principal  protected  foreign  mar- 
kets;  (2)  all  British  colonies^  dominions^ 
and  possessione;  (S)  all  other  deetinc^ 
tions.  The  values  used  have  been 
adjusted  on  1900  as  the  base  year  by 
the  Board  of  Trade. 

It  is  to  be  noted  from  the  chart  that 
it  is  impossible  to  describe  the  curve  of 
this  class  of  exports  to  the  principal 
foreign  protected  markets  by  any  particu- 
lar sort  of  upward  trend  prior  to  1904. 
British  trade  to  these  markets  was 
evidently  barely  holding  its  own,  and 
registering  no  increase.  Expressed  in 
per  capita  terms,  in  other  words,  this 
trade  was  declining.    From   1904  to 

1907  it  recovered  and  even  showed  a 
remarkable  vitality,  slumping  again  in 

1908  and  1912.  Unquestionably,  the 
exports  of  British  manufactured  goods 
continued  to  be  severely  handicapped 
by  tariff  barriers,  as  well  as  by  the  com- 
peting industrial  technique  which  was 
developing  behind  them,  other  circum- 
stances being  propitious. 

This  does  not  mean  that  tariff  bar- 
riers were  the  sole  obstacle  to  a  larger 
expansion  of  British  export  trade  in 
this  period.  The  curve  of  exports  to 
all  other  destinations  indicates  that  this 
was  not  the  case.  For  example,  after 
1904  this  curve  fluctuates  around  the 
curve  of  exports  to  the  principal  pro- 
tected foreign  countries.  The  extension 
of  competition  is  suggested  by  this  as 
becoming  a  factor  of  growing  impor- 
tance. For  the  entire  period  there  is 
an  upward  trend  observable  at  a  some- 
what greater  rate  than  that  of  popula- 
tion growth.  Severe  fluctuations  tend 
to  conceal  it.  These  markets  were 
patently  very  erratic  absorbers  of  Brit- 
ish manufactured  goods. 

Turning  to  the  third  curve,  that  of 
exports  to  British  dominions^  colonies 
and  possessions^  we  see  the  most  con- 
sistent trend  of  all.  It  will  be  recalled 
that  the  self-governing  dominions  were 
engaged  in  altering  their  tariff  systems 


during  this  period.  In  some  cases  in- 
creasing barriers  were  erected,  but,  at 
the  same  time,  preferences  were  being 
granted  and  extended  to  British  manu- 
facturers. Whatever  the  effects  these 
changes  may  have  had,  we  may  believe, 
at  least,  that  trade  with  the  colonies  and 
possessions  in  this  period  was  diar- 
acterized  by  a  long-time  consistency 
which  other  trade  lacked. 

Too  much  stress  must  not  be  placed 
upon  this  fact,  however,  lest  we  be 
drawn  into  the  error  of  concluding 
hastily  as  to  the  growing  importance  d 
Empire  trade  in  relation  to  the  whole 
of  British  exports  of  manufactures. 
Nevertheless,  in  terms  of  percentages  of 
total  manufactured  exports.  Empire 
exports  which  grew  from  35.8  per  cent 
in  1900  to  41.8per  cent  in  1903,  fell  off  to 
35.2percent  in  1906,from  which  percent- 
age they  gradually  rose  until  in  1913  they 
amounted  to  42.2  per  cent  of  the  totai.^* 
Those  to  all  other  destinations  acted  in 
an  opposite  fashion,  being  27.3  per  cent 
in  1900,  reaching  33.2  per  cent  in  1906 
and  subsequently  declining  to  29.5  per 
cent  in  1913.  Manufactured  exports 
to  principal  protected  foreign  countries^ 
furthermore,  falling  sharply  from  36.9 
per  cent  in  1900  to  31.7  per  cent  in 
1901,  tended  to  retain  a  fair  stability 
around  this  figure  until  1910,  when  they 
again  fell  off,  reaching  28.3  per  cent  in 
1913.  Thus,  while  the  percentage 
changes  were  not  extremely  marked, 
with  allowances  for  the  year  to  year 
shifts,  it  does  appear  reasonable  to  con- 
clude that  they  thoroughly  substan- 
tiate our  previous  conclusions.  Em- 
pire trade  throughout  the  period  was 
slightly  the  largest  proportion  of  the 
total  trade  as  against  trade  with  the 
principal  protected  markets  and  trade 
with  all  other  markets.  Finally,  in 
terms  of  annual  averages,  the  Empire 

'*  These  figures  have  been  oompiled  from  the 
data  contained  in  the  Board  of  Tndt  Rdun, 
Ibid. 
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trade  of  these  fourteen  years  was  much 
higber  than  that  of  the  ten  years  pre- 
vious, the  average  annual  percentage 
of  manufactured  Empire  exports  to 
total  exports  for  that  decade  being  dS.6 
per  cent,  while  the  average  annual  per- 
centage frcHn  1900  to  1918  was  38.8 
per  cent. 

United  Kingdom  Imports  from 
Empire  Sources 

Because  of  the  imderstanding  such 
analysis  as  the  foregoing  adds  to  the 
fuU  comprehension  of  the  momenttmi 
gained  by  the  preference  movement  in 
the  pre-war  era,  it  seems  desirable  to 
pursue  it  even  further.  For  example, 
the  question  arises  at  this  juncture 
whether  or  not  Great  Britain  was  be- 
coming increasingly  dependent  upon 
the  colonies  and  possessions  for  her 
food  and  raw  materials.  An  answer  to 
this  may  be  tound  by  analyzing  net  im- 
ports from  Empire  sources  as  percent- 
ages of  total  net  imports.^^ 

Total  net  imports  of  all  Empire  prod- 
uce increased  from  21  per  cent  in  1900 
to  25.2  per  cent  in  1910,  dropping  to  25 
per  cent  in  1912.  This  increase  is  ac- 
counted for  entirely  by  an  increase  in 
iiiiI)orts  of  food,  drink  and  tobacco. 
Empire  products  were  19.2  per  cent  of 
the  total  of  that  class  of  imports  in 
1900,  and,  after  a  more  or  less  regular 
climb,  were  28.6  per  cent  in  1912. 
On  the  other  hand,  Empire  raw  ma- 
terials as  a  percentage  of  all  imported 
raw  materials  contained  a  very  small,  if 
any,  element  of  growth,  the  percentage 
tending  to  fluctuate  about  its  average 
of  29.1  per  cent.  A  similar  tendency  is 
evident  for  imported  Empire  manu- 
factures as  a  percentage  of  total  manu- 

^'  These  figures  have  been  computed  from  data 
found  In  the  Board  of  Trade,  Statistical  Abstract 
far  the  Uniied  Kingdmn,  from  1899  to  1913, 
1914-16  (Cd.  7696),  pp.  166-7  and  Statistical 
Abstract  for  the  British  Empire,  from  1898  to  1912, 
1914  (Cd.  7«41),  pp.  97-8. 


factured  goods,  which  fluctuated  about 
its  average  of  11.7  per  cent. 

Such  a  change  holds  considerable  in- 
terest for  us  in  our  analysis.  Though 
Great  Britain  did  not  suffer  any  in- 
creased dependence  on  the  Empire  for 
raw  materiab  or  manufactures,  there 
was  a  marked  increase  in  her  dependence 
upon  the  Empire  for  food.  Whether 
dependence  on  the  former  increased  or 
not,  it  is  significant  enough  that  these 
classes  of  imports  remained  stable  while 
the  proportion  of  food  imports  from 
Empire  sources  had  increased.  Great 
Britain's  unique  industrial  system  with 
its  highly  concentrated  population  had 
made  the  problem  of  securing  food  sup- 
plies an  equally,  if  not  more  vital  prob- 
lem to  that  of  obtaining  raw  materials 
for  her  manufacturing  operations. 

Imports  and  Exports  of  the  Empire 

In  order  to  obtain  still  another  slant 
upon  the  problem,  let  us  seek  an  answer 
to  the  question :  Were  the  various  mem- 
bers of  the  Empire  growing  more  or  less 
dependent  upon  the  United  Kingdom 
and  upon  each  other?  A  brief  answer 
may  be  obtained  by  treating  in  sum- 
mary fashion  the  exports  of  all  British 
dominionSy  colonies^  possessions  and 
protedoraies  with  regard  to  their  desti- 
nations, and  their  imports  with  regard 
to  their  source.  For  greater  clarity, 
percentage  figures  of  total  exports  and 
total  imports  will  be  used.  While  the 
data  are  not  sub-classified,  exports 
consisted  mainly  of  raw  materials  and 
food,  and  imports  were  made  up  largely 
of  manufactured  goods.^* 

Considering  first  Empire  exports  in 
general  terms,  the  changes  in  the  per- 

"  These  percentages  have  been  computed  from 
data  taken  from  the  Board  of  Trade,  Statistical 
Abstract  for  the  Several  British  Setf-Qoeeming 
Dominions,  Crown  Colonies,  Possessions  cmd 
Protectorates,  from  1898  to  1912,  1914  (Cd. 
7165),  pp.  54-^  and  80-1.  (Including  e]q>ortfl 
and  imports  of  bullion  and  specie.) 
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centage  distribution  of  these  exports 
between  the  United  Elngdom,  the 
various  portions  of  the  Empire  itself, 
and  foreign  countries,  were  not  great. 
Take,  for  instance,  exports  to  the 
United  Kingdom:  for  the  first  six  years 
from  1900  tp  1905,  the  average  annual 
share  was  4£.5  per  cent,  which  figure 
grew  to  44.1  per  cent  for  the  remaining 
seven  years.  The  average  annual  share 
of  the  United  Kingdom  for  the  whole 
period  was  43.8  per  cent.  As  for  inter- 
Empire  exports,  exclusive  of  the  United 
Kingdom,  they  averaged  18.9  per  cent 
for  the  first  seven  years  from  1900  to 
1906,  then  dropped  for  the  remaining 
six  years,  averaging  but  14.7  per  cent 
of  the  total.  The  average  annual  pro- 
portion of  Empire  exports  to  foreign 
countries,  finally,  acted  contrariwise 
from  that  for  inter-Empire  trade,  being 
38.5  per  cent  for  the  period  1900  to 
1906  and  41.4  per  cent  from  the  latter 
year  to  1912.  On  the  whole,  Empire 
trade  does  not  appear  from  these 
figures  to  have  grown  more  inter- 
dependent, although  the  slight  growth 
in  the  percentage  taken  by  the  United 
Kingdom  may  be  ascribed  some  im- 
portance for  the  interpretation  of  the 
preference  movement.  It  should  be 
remembered,  however,  that  a  similar 
percentage  growth  occurred  in  Empire 
exports  to  foreign  countries  and  a  de- 
crease occurred  in  the  proportion  of 
inter-Empire  exports. 

More  significant  information  is  re- 
vealed by  the  treatment  of  imports. 
The  imports  of  the  Empire  from  the 
United  Eongdom  declined  from  an 
average  annual  proportion  of  47  per 
cent  for  the  three  years,  1900, 1901  and 
1902  to  40.5  per  cent  for  the  year  1912, 
the  average  annual  percentage  for  the 
entire  period  being  44.8  per  cent.  Im- 
ports from  Empire  sources,  as  would  be 
expected  from  our  analysis  of  exports, 
also  registered  a  decline  from  an  aver- 
age annual  figure  of  19.9  per  cent  for 


the  first  five  years  to  one  of  16.7  per 
cent  for  the  remaining  eight  years. 
The  percentage  imported  from  foreign 
countries,  on  the  other  hand,  mani- 
fested a  notable  disposition  to  increase, 
rising  from  33.9  per  cent  in  1900  to  36 
per  cent  in  1907  and  44.5  per  cent  in 
1912.  This  change  in  the  distribution 
of  Empire  imports  suggests  that  the 
colonies  and  possessions  were  becoming 
less  dependent  upon  the  United  Kng- 
dom,  and  also  less  dependent  upon  each 
other  as  time  went  on.  This  aspect 
must  not  be  unduly  stressed,  however, 
because  the  colonies  were  still  depend- 
ent for  over  40  per  cent  of  their  export 
and  import  trade  on  the  mother  coun- 
try in  1912,  and  this  is  no  small  per- 
centage. Moreover,  15  per  cent  more 
of  their  trade  was  among  themselves. 
The  Empire  was  beyond  a  doubt  ma- 
terially inter-dependent.  Yet  we  must 
not  forget  that  the  45  per  cent  of  their 
trade  still  unaccounted  for  was  with 
foreign  countries,  and  that  this  latter 
portion  was  growing  rapidly,  contain- 
ing a  probable  element  of  increased 
competition  for  the  British  manu- 
facturer. It  does  not  seem  unreason- 
able to  conclude  in  the  light  of  these 
and  the  foregoing  facts  of  £mpire 
trade,  that  certain  Imperial  fences, 
along  with  others,  were  becoming  fav- 
orable to  the  protectionist  program. 

Indexes  of  Pboductign 

Our  analysis  thus  far  has  dealt  largely 
with  Great  Britain's  foreign  trade  as  an 
index  of  her  pre-war  economic  status. 
In  order  to  roimd  out  this  treatment,  t 
brief  consideration  of  the  developmaot 
of  the  volume  of  her  production,  as  in- 
dicated by  data  which  are  conmionly  re- 
garded as  accurate  indexes  is  required 
Information,  illuminating  as  to  produc- 
tion trends  of  some  of  the  large  staple 
industries,  is  contained  in  Chart  4, 
which  gives  curves  for  the  consumptioD 
and  production  of  some  of  the  primary 
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Ceabt  5 — Showing  Vabioub  Sebieb  Indicathtx  or  the  Phtugal  Volume  or  BBmsH  Peoduction 

IN  Each  Yeab,  1880-1918 

(Logarithmic  vertical  scale.    Unit  for  Coal  (iVoduction),  Fig  Iron  (Production  and  Consumption), 
and  Steel  Ingots  (Phxluction):  1,000,000  tons.    Unit  for  Raw  Cotton  (Consumption)  and 

Raw  Wool  (Consumption):  1,000,000  cwts.) 


materials  of  British  industry.^*  Three 
of  the  curves,  for  raw  cotton,  raw  wool 
and  pig  iron  consumpHon,  and  two  for 
pig  iron  and  coal  ftoductUm  are  carried 
back  to  the  year  1880  in  order  to  pro- 
vide a  long  time  view.  A  curve  for 
sted  ingot  production  is  added  from  1899 
to  1913  to  make  the  picture  of  produc- 
tion in  the  iron  and  steel  industry  more 
complete. 

The  most  patent  long-time  conclu- 
sion to  be  drawn  from  the  chart  is  that, 
on  the  whole,  the  volume  of  production, 

1*  This  data  has  been  taken  from  the  Board  of 
nVade,  British  and  Foreign  Trade  and  Induetrial 
CondiUane,  op.  cit.,  pp.  480-47  and  the  Abetraet 
43f  Labor  SuaMca,  1014-16  (Cd.  7783),  pp.  yi-yii. 


as  revealed  by  these  indexes,  was  keep- 
ing pace  with  the  increase  of  popula- 
tion, but  that  it  was  not  increasing  a 
great  deal  faster.  Closer  observation 
will  substantiate  this  inference  with 
one  exception.  The  long  time  trend  of 
each  curve  from  1880,  save  the  one  for 
coal  production,  with  due  allowance  for 
the  numerous  intermediate  fluctua- 
tions, tends  to  be  approximately  paral- 
lel with  that  of  population.  The  coal 
curve,  singularly  enough,  displays  a 
degree  of  growth  somewhat  greater. 
It  will  be  recalled  that  coal  exports 
were  growing  in  the  period  before  1902 
with  considerable  rapidity. 
Taking  a  shorter  view  of  the  picture 
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from  1900  to  1918,  a  more  detailed 
analysis  is  required  because  of  the  im- 
portance of  this  period  in  laying  the 
foundation  for  the  post-war  protec- 
tionist edifice.    All  of  the  curves  show 
the  effect  of  dull  trade  years  existing 
through  1908.    Thereafter,  all  of  them, 
save  the  two  representing  pig  iron  con- 
sumption and  production,  appear  to 
respond    with    considerable    vitality, 
showing  an  upward  tendency  greater 
than  that  shown  by  the  line  indicating 
population     growth.    In     percentage 
terms,  they  increased  more  than  twice 
as  fast  as  population  for  coal  produced 
and  wool  consumed,  about  three  times 
as  much  for  cotton  consumed,  and  over 
foiu:  times  as  much  for  steel  ingots 
produced.    The  increase  in  the  produc- 
tion of  steel  ingots,  however,  was  offset 
by  the  sluggish  nature  of  the  pig  iron 
production  and  consumption.    Never- 
theless, in  a  situation  containing  gen- 
erally such  a  growing  volume  of  produc- 
tion, it  is  not  difficult  to  understand 
why  the  protective  program  of  the 
Conservative    Party    failed    to    win 
greater  support  in  the  years  just  prior 
to  the  War. 

The  Status  of  the  Wobkeb's  Income 

Before  terminating  our  statistical 
observations  of  pre-war  Britain,  it  is 
interesting  to  note  the  drift  of  the  work- 
er's status.  This  is  best  revealed  by 
indexes  of  his  income.'^  According  to 
the  Board  of  Trade  index  of  money 
wages  in  the  principal  trades  (the  base 
year  being  1900)  wages  rose  from  88 
in  1880  to  100  in  1900.    In  addition, 

^  Board  of  Trade,  BritUk  and  Foreign  Trade 
and  Industrial  Conditions,  op.  cii,,  pp.  259-60. 
The  index  of  money  wages  is  an  unweighted 
mean  of  the  index  numbers  of  wages  in  a  group  of 
the  most  important  trades.  For  the  index  of 
the  cost  of  living,  see  ibid.,  1904  (Cd.  2S37), 
pp.  81-3.  This  is  a  weighted  mean  of  the  index 
numbers  for  food,  rent,  clothing,  fuel  and  light- 
ing, the  principal  items  entering  into  the  work- 
ing man's  budget 


the  Board  ot  Trade's  index  cS  the 
working  man's  cost  of  living  in  the 
large  cities  fell  from  122  in  1880  to  100 
in  1900.  In  the  case  of  both  indexes, 
the  movement  was  slowest  during  the 
last  ten  years,  indicating  a  reaction 
from  increasing  resistance  being  en- 
countered by  British  trade.  Despite 
this  slowing  up,  it  is  quite  evident  that 
very  real  gains  were  made  in  the  work- 
ing man's  standard  of  living.  The 
decrease  of  pauperism  in  this  period  is 
indicative  of  the  same  thing,  as  is  also 
the  increase  in  savings  deposits  of  over 
two  and  one-half  times  from  1880  to 
1900.^1 

These  gains  of  the  worker  did  not 
continue  from  1900  to  1913.  For  ex- 
ample, the  index  of  money  wages  aver- 
aged for  the  period  but  99,  and  the 
highest  figure  was  105,  reached  in  191S. 
While  the  index  of  the  working  man's 
cost  of  living  is  not  for  this  period, 
two  other  available  indexes  may 
be  used  as  suggestive  of  this.  The 
Board  of  Trade  index  of  wholesale 
prices,  for  instance,  after  falling  to  97 
in  190S,  rose  in  the  subsequent  years  to 
117  in  1913.  The  mdex  of  retaU  food 
prices  in  London,  moreover,  rose  stead- 
ily to  115  in  1913.  It  is  reasonable  to 
suppose  that  retail  costs  in  general 
followed  somewhat  the  course  of  whole- 
sale prices  and  London  retail  food 
prices.  Such  being  the  case,  with 
money  wages  remaining  sluggish  as 
they  did,  the  working  man  plainly  was 
losing  some  of  the  gains  of  the  pKrevious 
period.  Moreover,  the  recovery  of 
wages  was  being  hampered  by  a  large 
percentage  of  unemployed  in  many 
years.  Savings  deposits  increased  14 
per  cent,^'  nevertheless,  and  pauperism 
decreased  17  per  cent."    On  the  whde, 

» Ibid.,  190S  (Cd.  1761),  pp.  470-1  and  tWi, 
1904  (Cd.  «337),  p.  197. 

"  Board  of  TVade»  Abstract  of  Labor  Statistice, 
op.  cit.,  pp.  826-7. 

» Ibid.,  p.  330. 
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the  workmg  man's  position  was  not 
precarious,  although  it  was  not  all  that 
could  be  asked. 

A  British  Analysis  of  the  Weak- 
nesses in  Pre- War  Trade 

There  are  other  elements  in  the 
situation  besides  the  facts  which  are 
revealed  by  statistical  data  which  de- 
mand our  study.  These  are  reviewed 
by  the  analysis  of  the  Committee  on 
Commercial  and  Industrial  Policy 
after  the  War,  with  regard  to  pre-war 
trade."  The  analysis  is  significant  be- 
cause it  reveals  what  an  important  and 
representative  British  group  considered 
to  be  the  weakness  of  the  pre-war  situa- 
tion. The  portion  of  the  report  in 
which  we  are  interested  reads: 

Whilst  British  industry,  on  the  whole, 
had  shown  in  the  preceding  decade  great 
vitality  and  power  of  extension,  its  strength 
and  development  had  been  mainly  in  a 
certain  ntunber  of  long  established  manu- 
factures of  which  coal,  cotton  and  the  tex- 
tile trades  generally,  shipbuilding  and  some 
branches  of  the  engineering  trades  (such  as 
textile  machinery)  are  the  most  conspicuous 
examples.  One  important  exception  must 
be  made  on  this  general  proposition;  the 
iron  and  steel  trades  have  made  compara- 
tively little  progress.  ...  In  the  rise  and 
expansion  of  the  more  modem  branches  of 
production,  the  United  Kingdom  had  taken 
a  very  limited  share;  as  is  evidenced  by  our 
relative  weakness  in  respect  to  the  electrical, 
chemical  and  chemico-metallurgical  in- 
dustries; and  it  is  admitted  that  in  a  num- 
ber of  smaller  trades,  foreign  manufac- 
tures have  shown  greater  enterprise  and 
originality. 

In  short,  British  industry  had  failed 
to  a,cquire  diversity  in  modem  develop- 
ment and  had  been  content  to  progress 
along  staple  lines  directed  by  the  sheer 
force  of  momentum.  As  a  result  of 
this,  distinct  dangers  threatened  Brit- 
ish industry  as  a  whole,  according  to 
the  report:  i.e.,  (a)  certain  branches  of 

M  FmI  HepoH  1918  (Cmd.  908fi),  p.  21. 


production,  of  great  importance  as  a 
basis  for  other  manufactures,  had  come 
to  be  entirely  under  foreign  control;  and 
(b)  foreign  manufactures  had  secured  a 
strong  or  even  dominant  position  in 
numerous  other  branches  of  industry, 
and  thus  could  successfully  prevent  the 
establishment  of  British  competition.^ 
Moreover,  the  concentration  of  her 
industrial  risks  in  a  limited  number  of 
staple  lines  increased  susceptibility  to 
trade  fluctuations.  British  ingenuity, 
the  inference  is,  had  failed  to  fulfill  its 
obligations  and  had  been  tactically  out- 
witted in  international  economic  com- 
petition. 

SUMMABY 

In  order  to  relieve  any  confusion 
which  our  detailed  analysis  may  have 
caused,  let  us  briefly  recapitulate.  A 
rapid  survey  of  British  foreign  trade  be- 
fore 1912  showed  that  for  all  British  ex- 
ports there  was  a  retardation  after 
1870,  save  for  coal  and  machinery 
which  continued  their  rapid  growth 
(see  Chart  1).  This  growth  and  the 
trend  of  exports  to  protected  and  un- 
protected markets  was  the  cause  of 
apprehension  in  some  quarters.  Im- 
ports, on  the  other  hand,  showed  a  con- 
stant tendency  to  increase.  Since  they 
contained  a  growing  proportion  of  man- 
ufactured goods,  increasing  competition 
must  have  been  felt  in  the  British  home 
market,  even  allowing  for  manufactured 
imports  not  produced  by  the  British 
themselves. 

Foreign  trade  after  1900  suffered  a 
few  years  of  hesitant  activity  but  in  the 

^Ibid,  The  (a)  group  included  such  indua- 
tries  M  synthetic  dyes,  spelter,  tungsten, 
magnetos,  optical  and  chemical  glass,  hosiery, 
needles  and  others  named  in  the  Committee's 
Interim  Report  cm  Certain  Easential  Industriee^ 
1918  (Cmd.  9032).  The  (b)  group  included 
such  industries  as  glassware,  brooms,  and 
brushes,  bentwood  furniture  and  others  named  in 
Report  of  Sub-Committee  to  Advisory  Committee 
to  the  Boflzd  of  Trmdcb  1916  (Cd.  8181). 
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last  half  of  the  pre-war  period  exhibited 
an  encouraging  capacity  for  expansion. 
Of  the  staple  industries  whose  exports 
were  examined  more  closely,  the  woolen 
industries  made  the  poorest  showing. 
Our  analysis  of  the  shifts  occurring  in 
British  markets  after  1900  indicated 
that»  in  protected  markets,  British 
manufactured  exports  were  handi- 
capped by  tariff  barriers  and  the  com- 
peting industrial  technique  developing 
behind  them.  Other  foreign  markets 
were  erratic,  while  Empire  markets 
alone  were  consistent  absorbers  of 
British  products. 

In  pursuit  of  the  question  of  growing 
Empire  inter-dependence  as  a  means  of 
illuminating  the  preference  movement, 
we  found  Great  Britain  becoming  in- 
creasingly dependent  on  the  Empire 
for  her  food  supply.  On  the  other 
hand,  the  Empire  was  relying  increas- 
ingly on  other  markets  for  export  out- 
lets and  also  for  import  sources,  making 
increased  competition  for  the  British 
manufacturer.  On  the  whole,  our 
analysis  of  Imperial  trade  from  1900  to 
1914  suggested  the  conclusion  that 
forces  from  this  soiux^  were  tending  to 
become  favorable  to  a  preferential  tariff. 

A  review  of  production  indexes  re- 
vealed that  production  was  keeping 
ahead  of  population  in  the  long  run.    A 


spurt  was  evidenced  after  the  relaxa- 
tion at  the  beginning  of  the  century 
which  may  account  for  the  failure  dt 
the  Conservative  Party's  protectionist 
program  to  arouse  a  more  general  in- 
terest. The  worker's  status  at  the  end 
of  the  period  was  not  perilous.  As  a 
consumer  his  interest  lay  definitely  in 
free  imports. 

Finally,  we  have  noted  the  self- 
acknowledged  lethargy  of  British  enter- 
prise, and  the  failure  to  take  full  ad- 
vantage of  the  opportunities  created  by 
the  expansion  of  human  wants.  An 
unwillingness  to  sacrifice  a  large  present 
income  to  the  launching  of  new  indus- 
tries, seriously  limited  the  diversity  ol 
her  enterprise.  It  also  dangerously 
concentrated  the  risks,  weakening  the 
fulcrum  upon  which  a  highly  intensified 
industrial  civilization  rested.  This  as- 
pect of  the  problem  grows  more  acute 
when  we  recall  that  two  of  the  great 
staple  industries  (coal  and  iron)  were 
based  upon  resources  whose  exhaustion 
could  be  foreseen.  Quite  clearly,  we 
are  fully  justified  in  asserting  that 
economic  forces  were  at  work  which 
might  lead  to  the  demand  for  a  protec- 
tionist policy,  and  that  these  forces 
were  ripening  for  a  climax.  The  War 
stimulated  the  forces  at  work  and 
hastened  the  climax. 


CHAPTER  V 

Post- War  Industry  and  Trade  and  the  Movebient 

Toward  Tariff  Protection 


THE  changes  and  shifts  brought 
about  by  the  unusual  circum- 
stances of  the  war  period  were  felt 
mainly  in  the  succeeding  era  of  read- 
justment. The  dependence  of  the 
British  economic  status  upon  world 
trade,  with  the  latter  greatly  altered 
and  at  the  point  of  exhaustion  from  the 


long  conflict,  has  conditioned  her  re- 
covery. Obviously,  the  influences  at 
work  have  been  inextricably  complei 
and  ramifying.  It  is  our  purpose  in 
this  chapter  to  treat  some  of  the  under- 
lying  forces  tending  to  mould  the  di- 
rection of  Great  Britain's  recent  eco- 
nomic evolution.    Before  undertakisg 
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that*  however,  it  will  be  necessary  to 
give  a  general  impression  as  to  the  na- 
ture of  her  trade  and  industrial  condi- 
tions up  through  ld27.  Because  of  the 
recent  availability  of  abundant  sta- 
tistical indexes,  it  will  be  possible  to 
make  our  analysis  more  descriptive  of 
the  whole  situation.  Our  procedure, 
therefore,  differs  radically  from  that  in 
the  previous  chapter.  It  is  believed 
that  such  a  treatment  will  make  possi- 
ble a  clearer  understanding  of  the  post- 
war protectionist  developments. 

Great  Britain  in  an  Indxtbtrial 

Dilemma 

Upon  release  from  war-time  pur- 
suits in  1918,  British  industry  set  about 
with  astonishing  vigor  to  fill  the  gaps 
and  omissions  created  by  her  long  mili- 
tary concentration.  Her  problem  of 
reconstruction  was  different  from  that 
of  her  Continental  Allies,  because  she 
had  suffered  no  physical  destruction. 
The  task  of  readjusting  and  rehabili- 
tating industry  to  peace-time  occupa- 
tion was  the  main  one  facing  her. 
This  was  not  to  be  accomplished  with 
the  ease  one  might  expect,  though  the 
British  themselves  were  deluded  into 
thinking  so  as  the  world  frantically  set 
about  replenishing  its  depleted  stocks. 
Business  men  will  recall  the  nature  of 
the  times.  A  seUer's  market  existed, 
and  for  the  British  manufacturers  this 
brought  its  worries.  Raw  material 
sources  might  easily  fail.  Hence, 
British  aims  were  immediately  to  con- 
trol sources  of  supplies,  and  to  main- 
tain as  close  relations  as  possible  with 
the  dominions  in  order  to  share  ade- 
quately in  those  suppUes  under  their 
control. 

As  a  consequence,  her  whole  com- 
mercial policy  became  imbued  with  an 
imperial  spirit.  The  attitude  she  as- 
sumed at  the  Peace  Conference,  refus- 
ing to  codperate  with  France  in  the 
matter  of  raw  materials,  was  full  evi- 


dence of  this,  in  the  opinion  of  the  em- 
inent French  critic,  M.  Andr6  Sieg- 
fried.^ The  same  critic  asserts  that  it 
is  revealed  further  by  the  British  con- 
trol over  the  export  price  of  coal  in  the 
early  period  following  the  Armistice, 
and  the  1919  grant  of  Imperial  prefer- 
ence. Under  no  necessity  to  cultivate 
markets  during  this  period  of  hectic 
international  selling,  the  outlook  of 
British  leaders  was  distorted  by  the 
seemingly  fundamental  importance  of 
securing  raw  materials.  The  primary 
need  of  realizing  Great  Britain's  ulti- 
mate economic  dependence  on  the 
export  markets  of  the  world  was  ob- 
sciured  temporarily  in  their  minds. 

Circumstances  operated  to  prevent 
such  a  situation  from  remaining  long 
the  case.  Much  of  Great  Britain's  ex- 
aggerated activity  arose  out  of  the 
artificial  stimulation  of  continuous 
world-wide  inflation.  The  inevitable 
bursting  of  the  bubble  brought  the 
British  and  others  to  their  economic 
senses.  Industry  and  trade  dropped 
rapidly  into  the  deepest  depression. 
Export  trade  melted  away,  and  un- 
employment rose  to  unprecedented 
heights.  The  failure  of  Great  Brit- 
ain's Continental  and  overseas  custo- 
mers to  absorb  her  products,  and  the 
difficulties  encountered  due  to  depred- 
ating exchanges  urgently  demanded  a 
reconsideration  of  policy. 

Furthermore,  Great  Britain  was  hav- 
ing her  own  struggles  with  ciurency  in 
restoring  the  gold  standard  according 
to  the  stringent  recommendations  of 
the  Cunliffe  Commission.  The  result- 
ing disparity  between  external  and  in- 
ternal prices  unquestionably  affected 
export  trade.*  Depression  relentlessly 
persisted.  Protective  measiures  offered 
doubtful  relief  in  the  opinion  of  leaders 

^  Siegfried,  op,  cit.,  pp.  19-24. 

» Ibid,,  pp.  29-43.  See  also,  [Keynes,  J.  M., 
The  Economic  Consequences  of  Sterling  Parity 
(New  York,  Haroourt-Braoe,  1925). 
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and  the  people.  Henoe»  free  trade 
doctrines,  though  mere  shadows  of 
their  former  selves,  were  invoked  again 
as  the  commonly  accepted  standard  of 
the  British  economic  system.  But 
they  did  not  remain  in  the  ascendancy 
long;  continued  dullness  in  all  branches 
of  trade  and  industrial  activity  oc- 
casioned further  recourse  to  protective 
devices,  the  story  of  which  our  third 
chapter  related. 

Indexes  op  Post-Wab  Economic 
Conditions 

A  clear  view  of  the  extensive  nature 
of  Great  Britain's  depression  is  gained 
from  tracing  the  general  movement  of 
business  over  the  post-war  period. 
Four  indexes  are  available  which  are 
declared  by  authorities  to  illuminate 
her  recent  economic  trend.  They  in- 
clude an  index  of  prices  for  twenty  in- 
dustrial stocks,  the  Board  of  Trade's 
index  of  material  prices,  an  index  of  ex- 
ports of  British  manufacturers,  and  a 
short  money  index.'  All  of  the  indexes 
are  corrected  for  seasonal  variation  and 
are  relative  to  the  1918  average.  They 
have  been  plotted  on  Chart  6,  which  the 
reader  should  note  carefully  following 
our  description. 

We  readily  see  that  trade  followed  a 
steep  upward  course  after  the  War, 
reaching  a  peak  about  the  middle  of 
19£0.  This  was  a  time  of  frenzied  ac- 
tivity; all  types  of  businesses  and  all 
forms  of  industry  were  under  tremen- 
dous pressure  to  produce.  Production 
figures  for  the  iron  and  steel  and  ship- 
building industries  were  unusually 
high.    Unemployment  figures  fell  to  a 

*Bowley,  A.  L.  (and  others),  "An  Index  of 
British  Economic  Conditions,  1919-1922/' 
Review  cf  Economic  StoHstice,  Vol.  TV,  p.  144,  and 
the  accompanying  statistics,  pp.  152-5.  See 
also  various  letters  of  the  Harvard  Economic 
Service,  1923  to  date.  Chart  6  has  been 
adapted  from  these  sources.  Prior  to  192S,  the 
Board  of  Trade  index  of  wholesale  prices,  instead 
of  material  prices*  is  used. 


lower  level  than  at  any  period  during 
the  years  from  1900  to  1914  (2.3  per 
cent  in  1920  and  1.6  per  cent  in  the 
first  nine  months  of  1921).  In  addi- 
tion, the  per  cent  of  pauperism  was 
low.  Prices,  the  cost  of  living  and 
wages,  on  the  other  hand,  rose  to  al- 
most untold  heights.  The  index  of  the 
cost  of  living,  for  example,  reached  a 
high  point  of  276  in  October,  1920,  and 
wages  277  in  January,  1921.  Begin- 
ning in  the  last  quarter  of  1920,  there 
occurred  a  precipitate  decline  into  the 
depths  of  depression,  accentuated  by 
the  coal  strike  of  1921.  There  British 
trade  and  industry  has  remained  to  date. 
The  situation  existing  throughout 
1922  appeared  practically  hopeless,  ld 
spite  of  a  slight  improvement  toward 
the  end  of  the  year.  Never  in  her  long 
history  had  the  United  Kingdom  been 
faced  with  a  more  critical  trade  crisis. 
The  iron  and  steel  industries  did  not 
recover,  nor  did  engineering,  cotton, 
woolens  and  worsteds.  The  distress- 
ing thing  was  that  they  did  not  reveal 
any  signs  of  such  a  likelihood.  Ex- 
ports feU  off;  shipping  was  unprofit- 
able; shipbuilding  was  at  a  standstill; 
and  railway  traffic  in  gaieral  merchan- 
dise, a  fairly  good  index  of  domestic 
trade,  was  only  80  per  cent  of  its  1913 
figure  and  smaller  still  when  compared 
with  the  boom  year  of  1920.  Unem- 
ployment reached  the  astoundingly 
high  level  of  23.1  per  cent  in  June,  1921, 
exclusive  of  coal  miners  on  strike. 
Throughout  1922  it  remained  high, 
ranging  from  14  to  17  per  cent.* 

A  Pebiod  of  Faltering  Trade, 
1923  TO  1927  ^ 

The  year  1923  opened,  as  antici- 
pated, with  a  degree  of  recovery  and  a 
new  spirit  of  hopefulness.    All  indexes 

^This  index  is  said  by  some,  however,  to 
exaggerate  the  degree  of  depression. 

*  In  this  connection  see  the  various  letters  of 
the  Harvard  Economic  Serviee  on  British  eoooomic 
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Chabt  6 — Showing  Foub  Impobtamt  Indexes  of  Recent  Bbitibh  Economic  Conditionb, 

Monthly,  191iH27 

(Tlie  data  are  relative  to  the  year  191S  as  the  base.    After  1988,  the  THioIesale  Price  Index  is  confined 

to  the  wholesale  prices  of  materials  alone) 
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encouragingly  revealed  healthy  activ- 
ity. Reaction  followed  in  the  second 
quarter,  however,  due  to  the  failure  of 
the  export  markets  to  absorb  products 
as  expected,  the  result  of  imsatisfac- 
tory  conditions  on  the  continent.  In 
short,  for  the  remainder  of  the  year, 
the  situation  was  about  as  follows: 
shipbuilding,  the  cotton  and  worsted 
industries  were  in  deep  depression;  iron 

conditions,  from  1928  to  date.  See  also  the 
various  indexes  of  British  conditions  published  in 
the  ''Statistical  Record,**  Review  of  Economic 
Siatiatiee,  Vols.  VI,  VH  and  VIU.  These 
indexes,  whose  original  source  b  the  London  and 
Cambridge  Economic  Service,  are  used  as  the 
basis  of  this  analysis. 


and  steel  exports  were  holding  their 
own;  imports  were  increasing;  domestic 
trade,  as  shown  by  general  merchan- 
dise railway  traffic  was  holding  up;  and 
the  unemployment  situation  was  im- 
proved, although  the  percentage  out  of 
work  was  still  over  twice  the  figure 
which  would  have  been  alarming  before 
the  War. 

Commodity  prices  which  had  re- 
mained relatively  stable  during  the 
years  1922  and  1923  rose  somewhat  in 
1924,  falling  again  in  1925  and  1926» 
with  a  recovery  in  the  latter  months  of 
this  year,  but  a  further  fall  in  the  first 
seven  months  of  1927.    The  general 
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level  of  money  wages  which  had  de- 
creased in  the  first  two  of  these  years, 
rose  again  in  19^,  remaining  stable 
around  180  the  next  two  years.  The 
cost  of  living,  on  the  other  hand,  falter- 
ing  after  its  previous  decline,  rose  again 
in  the  last  of  1923  and  first  of  1924. 
After  some  fluctuation  in  that  year,afur- 
ther  decline  occurred  in  1925  and  1926. 

In  1924,  improvements  occurred  in 
the  textile  industries,  but  otherwise 
conditions  remained  the  same.  The 
return  of  the  Conservatives  to  power 
is  said  to  have  had  a  steadying  influ- 
ence on  business.  Optimism  increased, 
as  did  also  its  material  manifestation, 
imports  of  raw  materials,  presaging 
greater  production  and  exports.  Hopes 
failed  to  be  realized.  A  return  to  the 
gold  standard  in  May,  1925,  accentu- 
ated a  number  of  problems  due  to  the 
disparity  between  import  and  export 
prices.  A  pronounced  recession  fol- 
lowed in  the  leading  export  industries; 
unemployment  increased,  a  menacing 
coal  strike  was  threatened,  and  averted 
only  by  government  action.  In  addi- 
tion, the  unfavorable  status  of  industry 
on  the  continent  continued  to  affect 
adversely  Great  Britain's  general  com- 
mercial position. 

The  year  1926  was  significant  largely 
for  labor  conflict  and  declining  indus- 
try. The  failure  of  the  Coal  Commis- 
sion's report  to  afford  a  practical  basis 
for  compromise  led  not  only  to  a  coal 
but  a  general  strike.  While  the  gen- 
eral strike  lasted  only  a  few  days,  the 
coal  strike  continued  until  the  miners 
were  forced  back  to  work  without  a 
satisfactory  settlement.  Widespread 
industrial  repercussions  inevitably  ac- 
companied this  strife.  Production 
was  curtailed  in  all  major  fields,  inten- 
sifying an  acute  unemployment  crisis. 
The  value  of  exported  manufactures 
fell  to  the  lowest  figure  since  1921. 
This  decline  was  most  pronounced  in 
such  exporting  industries  as  iron  and 


steel,  textile  machinery,  china  and 
earthenware,  cotton  yam  and  piece 
goods.  Moreover,  the  financial  situa- 
tion growing  out  of  such  a  scTere 
depression  was  extremely  serious.  Un- 
settled conditions  in  the  overseas  mar- 
kets further  complicated  matters.  The 
year  1926  came  to  a  dose  with  industiy 
and  trade  in  as  dangerous  a  position  as 
ever  in  their  history. 

Despite  these  facts,  x>ptimism  was 
rife  in  December  that  the  year  1927 
would  see  a  rapid  and  general  recoveiy. 
As  is  seen  by  the  1927  ciu^es  on  Chart 
6,  some  recovery  was  in  evidence,  es- 
pecially in  the  late  spring  months.  A 
pronounced  decrease  in  unemployment 
in  the  iron  and  steel  industiy,  engmeer- 
ing,  shipbuilding  and  conmiercial  trades 
was  evidenced  in  June,  although  in  the 
coal  areas  it  continued  large  due  to  the 
failure  of  export  markets.  The  physi- 
cal volume  of  production  reached  its 
highest  level  since  1920. 

Post-Wab  BBiriBH  and  World 
Trade 

Since  British  trade  is  so  completdy 
dependent  on  overseas  markets,  the 
continued  depression  in  the  United 
Kingdom,  as  we  have  suggested,  was 
in  a  measure  a  result  of  conditions  be- 
yond her  control.  Hence,  certain 
questions  arise;  for  example,  what  has 
been  the  general  trend  of  world  and 
British  trade  since  the  War?  How  do 
the  present  magnitudes  compare  with 
the  magnitudes  in  the  years  just  pie- 
ceding  the  War?  Is  the  share  of  Gieat 
Britain's  trade  an  increasing  or  decreas- 
ing share  in  the  aggregate  trade  d  the 
world? 

Replies  to  these  questions  cannot  be 
made,  of  course,  with  dose  accuracy. 
Reliable  approximate  answers,  never 
theless,  may  be  advanced.  League  of 
Nations  and  British  experts  compote 
that  in  1923,  in  terms  of  nominal  goU 
value,  the  world's  trade  was  81  per  cent 
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greater  than  in  1913,*  46  per  cent  in 
1924  and  63  per  cent  in  1925.'  Split- 
ting this  world  trade  percentage  up 
into  imports  and  exports,  imports  were 
in  1923,  30  per  cent  higher  than  in 
1913,  44  per  cent  in  1924  and  62  per 
cent  in  1925,  while  exports  were  31,  48 
and  64  per  cent  respectively.  For  the 
same  period,  plus  the  year  1926,  the 
nominal  gold  value  of  British  imports 
increased  45  per  cent  in  1923  over  1913, 
56  per  cent  in  1924,  77  per  cent  in  1925 
and  88  per  cent  in  1926.  Exports,  on 
the  other  hand,  showed  an  increase  over 
1913  of  41,  38,  46  and  24  per  cent  re- 
spectively. When  we  consider  these 
mcreases  in  British  trade  as  percentages 
of  the  increases  in  world  trade,  interest- 
ing facts  are  revealed.  British  im- 
ports as  a  percentage  of  total  world  im- 
ports, to  quote  the  precise  League  of 
Nations  figures,  increased  from  16.48 
per  cent  in  1913,  to  17.89  per  cent  in 
1924  and  17.79  per  cent  in  1925.  Brit- 
ish exports  as  a  percentage  of  the  total 
world  exports,  on  the  other  hand,  ac- 
tually decreased  from  13.93  per  cent  in 
1913  to  13.01  per  cent  in  1924  and  12.43 
per  cent  in  1925.*  Naturally  with  the 
curtailment  of  British  export  trade  in 
1926,  which  we  have  noted  previously, 
a  further  decrease  in  the  percentage  of 
British  export  world  trade  would 
appear. 

It  will  be  seen  at  once  that  little 
comfort  can  be  derived  by  the  British 
economist  from  a  study  of  world  trade 
figures.  When  it  is  recalled  that,  in 
the  same  period,  world  prices  of  com- 
modities measured  in  nominal  gold 
values  were  variously  from  50  to  60  per 
cent  higher  than  in  1913,  the  situation 

*  Ilie  19£S  figures  are  from  the  Committee  on 
Industry  and  Trade,  Survey  of  Oveneaa  MarkeU, 
p.  S67. 

^  The  19S4  and  1925  figures  have  been  taken 
from  the  League  of  Nations,  Memorandum  on  the 
Balance  of  Payment*  and  Foreign  Trade  Balances, 
1911-26  (Geneva,  19«6),  pp.  lSl-5. 

•  Und^  pp.  1S2-8. 


becomes  serious.*  World  trade,  re- 
duced in  terms  of  1913  prices,  was  in 
19^  only  85  per  cent  of  the  1913  figure, 
in  1924,  98  per  cent  and  in  1925,  104 
per  cent.^°  Possibly  if  1926  figures 
were  available  a  further  slight  gain 
would  be  shown.  This  means  that  in 
actual  volume  of  world  trade  there  has 
been  but  a  small  gain  and  that  only  in 
the  most  recent  years.  It  means  fur- 
ther that  the  increased  percentages  of 
British  and  world  trade  in  terms  of  gold 
value  really  conceals  a  diminution  in 
the  total  volume  of  British  trade. 
When  adjusted  to  1913  values  we  find 
that  British  imports  were,  in  1923,  86 
per  cent  of  their  1913  figure,  90  per  cent 
in  1924,  106  per  cent  in  1925,  and  127 
per  cent  in  1926.  British  exports,  on 
the  other  hand,  were  respectively  81, 
77,  89  and  83  per  cent  of  their  1913  vol- 
ume.^^  Stated  in  terms  of  the  League 
of  Nations  index  of  quantum  of  trade, 
British  imports  were  in  1923,  93  per 
cent  of  their  1913  quantity,  in  1924, 104 
per  cent  and  in  1925,  108  per  cent, 
while  exports  for  each  of  the  respective 
years  were  75  and  76  per  cent  in 
terms  of  1913  quantities.'^  This  shift 
in  volume  may  be  seen  more  clearly  by 
the  accompanying  chart.  Chart  7, 
adapted  from  the  Board  of  Trade  Jour- 
nal^ which  shows  imports  and  exports 
for  1925  and  1926  compared  with  the 
averages  for  1909-13,  the  values 
throughout  being  adjusted  by  the 
Board  of  Trade  index  number  on  the 
base  of  the  average  prices  of  1924.^' 

*  G>mputed  from  League  of  Nations  figures, 
Ihid.,  p.  1S5. 

10  Committee  on  Industry  and  Trade,  op.  eit., 
pp.  S-4. 

11  Adjusted  prior  to  1926  by  the  Federal  Re- 
serve Board  indexes  of  British  import  and  export 
prices  and  in  1926  by  the  Board  of  Trade  all- 
commodity  price  index. 

"  League  of  Nations,  op.  cU.,  p.  148.  These 
figures  contain  approximate  adjustments  for  the 
Irish  Free  State. 

""Imports  and  Exports  in  1925  and  1926/' 
Board  of  Trade  Journal,  Vol.  CXVIII,  pp.  94-5. 
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The  Decline  op  Purchasing 
Power  in  Overseas  Markets 

There  are  doubtless  many  reasons 
which  may  be  assigned  for  the  falling 
off  of  British  trade  in  this  post-war 
period.  Our  previous  analysis  has 
suggested  some.  Among  the  most  per- 
tinent of  these  is  the  decline  of  pur- 
chasing power  in  nearly  all  countries.^^ 
This  has  been  due  mainly  to  the  general 
derangement  of  the  economic  mecha- 
nism of  the  world,  and  the  widespread 
political  alterations  resulting  from  the 
Versailles  Treaty.  The  influence  of 
impaired  consumption  has  been  present 
in  nearly  every  country  in  greater  or 
less  degree.  Hence,  its  effects  have 
been  universal.  Such  an  extensive  de- 
cline of  demand  inevitably  affected 
Great  Britain,  dependent  as  she  is  upon 
her  export  trade. 

The  decline  of  purchasing  power  has 
been  perceptibly  greater  in  the  coun- 
tries of  central  and  eastern  Europe,  and 
in  the  near  and  far  east,  than  elsewhere. 
Political  conditions  have  dislocated  the 
markets  of  India,  China,  and  Russia, 
while  others  have  been  temporarily 
destitute  because  of  financial  disrup- 
tion and  a  chaotic  condition  of  currency 
and  exchange.  In  addition,  the  mere 
fact  of  generally  and  rapidly  declining 
prices  has  tended  to  discourage  pur- 
chases for  more  than  inmiediate  needs. 
The  general  recovery  of  price  and 
exchange  stability  in  the  last  few 
years,  of  course,  has  tended  to  make 
this  a  less  important  element.  Fur- 
thermore, it  has  been  accompanied 
by  some  recovery  in  piu'chasing  power, 
especially  in  central  Europe.  Never- 
theless, on  the  whole,  a  curtailed  pur- 
chasing power  will  doubtless  charac- 
terize overseas  markets  for  some  time 
to  come. 


"  Committee  on  Industry  and  Trade,  op.  cit., 
p.  4 


The  Growth  op  Local  Manu- 
facture AND  Its  Effect  xtpon 
Bbitibh  Tbade 

A  tendency  always  exists  for  the 
development  of  local  manufacture  to 
satisfy  needs  formerly  supplied  by  im- 
ports.^ Ordinarily,  this  process  of  sub- 
stitution takes  place  slowly  in  a  noimal 
way  and  allows  time  for  the  neoessaiy 
adjustments  in  the  flow  of  trade.  Tlie 
World  War  had  the  effect  of  stimulat- 
ing such  development  in  many  coun- 
tries. Moreover,  the  War  led  to  the 
establishment  of  industries  which  w&t 
essential  to  the  demands  of  military  ac- 
tivity. While  many  of  these  naturally 
vanished  with  demobilisation,  othos 
continued  to  exist  either  throu^  a 
natural  capacity  or  some  kind  of  pro- 
tection obtained  on  the  basis  of  na- 
tional security,  or  general  grounds  ot 
conunercial  policy. 

Among  the  principal  markets  in 
which  local  manufactures  were  growing 
up  were  Canada,  Australia^  India,  Bra- 
zil, Argentina  and  Chile.  The  move- 
ment had  been  given  an  extra  stimulus 
by  the  growth  of  intense  nationalism 
and  was  fostered  by  various  means  of 
governmental  action.  This  growth  of 
local  manufactures  may  have  reached  a 
state  of  overdevelopment,  and  will 
probably  experience  a  contraction  in 
the  future;  but  for  the  time  being,  it 
has  had  a  seriously  restrictive  effect 
upon  established  trade  in  genial  and 
British  trade  in  particular. 

The  situation  just  escapes  being 
hopeless  from  the  British  point  of  view, 
because  of  two  offsetting  consideia- 
tions.  The  first  is  that  new  manufa^ 
tures  are  largely  concerned  with  sim- 
pler and  coarser  classes  of  goods,  the 
field  of  international  trade  being  left  to 
engage  itself  in  the  manufacture  of 
quality  goods.  There  has  been  a  tend- 
ency for   British   exports   to  consS 

'^  Adapted  from  ibid.,  pp.  0-13. 
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Chabt  7-~SHowiNa  BBinaH  Net  Imports  and  Expobtb  in  1985  and  195M  CoifPABSD  with  tbjd 

Atkuqes  woe,  1909-lS 

(Values  adjusted  in  accordance  with  19£4  average  prices.    Allowance  has  been  made  in  the  1909-lS 
curyes  for  the  effects  of  the  separation  of  the  Irish  Free  State.    This  Chart  has  been  adapted 

from  the  Board  of  Trade  Journal) 
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Qiore  and  more  of  quality  goods, 
rhus,  this  movement  in  international 
trade  may  be  beneficial  to  British  in- 
lustry  because  it  operates  to  offset  dis- 
idvantages  in  comparative  costs.  It 
ilso  may  mean  that  in  the  future  the 
larger  share  of  international  trade  will 
be  captured  by  exporting  countries 
'most  capable  of  adapting  their  pro* 


duction  to  special  qualities  of  goods." 
Such  adaptability  was  not  clearly  evi- 
denced in  British  pre-war  exports.^^ 

The  second  compensation  is  more 
elusive  but  may  be  just  as  important  in 
the  long  run.  It  is  the  fact  that  new 
industries  create  new  wants  for  plant 
and  materials^  and  also  make  additional 

*•  See  above,  p.  74. 
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purchasing  power  for  those  whom  they 
employ.  For  example,  the  increase  of 
wealth  in  the  United  States  accom- 
panying its  industrialization  has  given 
rise  to  a  **  luxury  demand  almost  irre- 
spective of  price''  which  has  benefited 
British  products.  It  was  accompanied 
by  a  slowing  down  of  American  food 
exports,  which,  in  turn,  has  stimulated 
their  increase  from  other  areas  and  cre- 
ated a  demand  for  British  products 
there.  It  is  clear  from  the  foregoing 
illustration  that  this  consideration  is 
complex  and  difficult  to  trace.  The 
basic  condition  in  its  analysb  is  that 
the  capacity  of  markets  to  absorb  is 
limited,  in  any  case,  by  the  outlets 
available  for  their  exports;  and  it  must 
not  be  forgotten  that  all  such  shifts  in 
international  trade  are  accompanied  by 
temporary  loss  and  suffering.  The 
diminishing  margin  of  profit  which 
tends  to  characterize  modem  industry 
makes  it  especially  susceptible  to  such 
shifts. 

The  Gbowth  op  Fobeign 

Commodity  Protection  and 

British  Trade 

The  growth  of  various  sorts  of  gov- 
ernmental protection  has  been  a  con- 
comitant to  the  development  of  local 
industry.  Such  a  growth  has  been  ao- 
compli^ed  principally  in  four  ways: 
(1)  by  means  of  customs  tariffs;  (2)  by 
means  of  prohibitions  or  restrictions, 
with  or  without  a  system  of  licenses; 
(S)  by  means  of  special  privileges,  con- 
cessions, or  subsidies  to  local  indus- 
tries; and  (4)  by  means  of  state  con- 
trol and  monopoly.^'  Of  these,  tariff 
measures  are  easily  the  most  impor- 
tant. The  question  arises  as  to  the 
extent  to  which  British  trade  has  been 
limited  by  their  growth  from  the  period 
before  the  War.  British  authorities 
have  made  a  study  of  the  problem 

^'Adapted  from  the  Committee  on  Industry 
imd  Trade,  op.  cU.,  pp.  lS-21. 


(1924),  and  reached  the  oonduami 
that:" 

.  .  .  the  average  increase  of  tariffs  on 
articles  selected  as  represeatative,  t.«.,  the 
increase  of  charge  expressed  in  terms  d 
steriing  per  unit  of  product  (not  per  unit  of 
value),  has  not  materially  exceeded  the 
average  increase  in  value  of  the  artides 
exported. 

This  is  the  same  thing  as  saying  that, 
up  to  the  time  of  the  study,  the  average 
ad  valorem  incidence  of  tariffs  has  not 
materially  increased.  It  suggests  that 
tariff s  ha  ve  not  been  an  important  factor 
in  retarding  the  recovery  of  British 
trade.  The  same  level  of  tariffs  being 
retained  and  a  fall  occurring  in  prices, 
they  inevitably  have  a  greater  effect, 
because  the  ad  valorem  incidence  of  spe- 
cific duties  is  automatically  r^sed. 
Hence,  where  price  declines  have  been 
significant  tariffs  have  played  an  in- 
creasingly important  part  in  restricting 
trade.  That  such  has  really  been  the 
case  may  account  for  the  prominence  of 
tariff  discussions  in  the  recent  meetings 
of  the  League  of  Nations'  EconiHnic 
Conference,  the  International  Chamber 
of  Commerce  and  the  Inter-parliamen- 
tary Congress.  It  is  further  suggested 
by  the  distribution  of  British  trade  to 
ten  of  the  principal  protected  countries 
whose  tariffs  were  closely  analysed  in 
the  study  referred  to,  this  group  taking 
86.6  per  cent  of  her  exports  in  1913, 
d7.£  per  cent  in  1928,  83.9  per  cent  in 
1924,  84.9  per  cent  in  1925,  and  29.8  in 
1926.1* 

Concerning  other  forms  of  trade  re- 
striction for  the  purpose  of  protectioD, 
the  use  of  prohibitions  and  restraints 
has  been  especially  prevalent  since  the 
war.    In  some  countries,  particulaHj 

"  Ibid.,  p.  14. 

I'This  group  induded  the  United  StatA 
Germany,  Argentina,  France,  Japan,  BnaL 
Belgium,  Italy,  Spain  and  Sweden.  See  tWL,  pp. 
545  and  646-8.  Also  the  various  articles  in  tk 
Board  of  Trade  Journal  on  the  »«*i?w1  <fistribiitioi 
of  British  foreign  trade. 
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those  in  central  Europe,  they  have  be- 
come a  predominant  feature.  After 
some  experience  with  these  measures 
and  their  effects,  there  has  appeared  a 
tendency  to  reduce  them  to  a  mini- 
mum. Special  concessions,  privileges 
and  subsidies  have  been  granted  to 
various  industries,  most  important  of 
which  has  been  shipping.  Thi&  action 
among  foreign  countries,  the  United 
States,  for  example,  has  been  very  in- 
jurious to  British  shipping.  The  ship- 
pii^  interests  have  also  been  the  prin- 
cipal ones  affected  by  state  control  or 
monopoly.  The  number  of  countries 
operating  or  controlling  commercial 
shipping  has  increased  to  include  the 
United  States,  Belgium,  Roumania  and 
Soviet  Russia. 

Competition  Between  British 

Exports  and  the  Exports 

OF  Other  Countries  in 

Overseas  Markets 

An  opinion  commonly  expressed  by 
British  trade  leaders,  especially  during 
the  period  of  the  War,  was  that  their 
exports  into  overseas  markets  were 
being  widely  displaced  by  imports 
from  other  sources.'^  This  sentiment 
was,  in  part,  a  reflection  of  the  intensity 
of  competition  immediately  preceding 
the  War.  It  was  also  in  part  an  ex- 
pression of  fear  concerning  Britain's 
chances  of  regaining  her  foreign  mar- 
kets. Apparently,  there  was  no  evi- 
dence of  such  an  event  occiu'ring.^ 
Some  competitors  have  improved  their 
position  or  have  retained  it  unim- 
paired; while  others  have  suffered  and 
are  in  a  greatly  weakened  condition. 
Germany,  for  example,  practically  dis- 
appeared from  the  markets,  and  has 
had  difficulty  regaining  her  place,  al- 
though she  has  made  some  strides  in 

'^See,  for  example,  Hewins,  op.  eU.,  Chapter 
DC. 

^  Adapted  from  the  Committee  on  Industry 
and  Trade»  op.  eit.,  pp.  21-8. 


that  direction.  Reparation  payments 
may  stimulate  her  recovery.  France, 
on  the  other  hand,  has  become  an  im- 
portant industrial  country  because  of 
the  acquisition  of  mineral  wealth  as  a 
result  of  the  Treaty.  The  United 
States  is  also  in  a  strong  position  with 
regard  to  the  trade  of  the  world; 
while  Belgium,  an  important  trading 
country  before  the  War,  has  not  en- 
tirely recovered  her  position.  Among 
other  competitors,  Italy  has  acquired 
strength  in  certain  textiles,  and  Japan, 
also  strong  in  textile  production,  re- 
tains a  formidable  place  in  still  other 
lines. 

Prominent  among  the  influences  aid- 
ing some  countries  to  improve  their 
situation  has  been  depreciated  cur- 
rencies. Another  which  has  handi- 
capped certain  countries  in  their  re- 
covery has  been  the  shortage  of  capital. 
These  factors  appear  to  be  of  a  transi- 
tory nature  but  may  have  effects  which 
will  persist  far  into  the  future.  British 
trade  does  not  seem  to  have  suffered 
ill  treatment  in  the  markets  of  the 
world,  and,  in  general,  stands  on  about 
equal  footing  with  other  countries. 
She  enjoys  distinct  tariff  advantages  in 
trade  with  the  dominions,  and  a 
real  advantage  accrues  to  her  from 
France's  minimum  tariff  schedule 
which  b  not  enjoyed  by  any  other 
important  commercial  nation. 

The  Growth  of  British  Preference 

Among  the  Dominions  and  Its 

Value  to  British  Trade 

It  will  be  recalled  that  nearly  all  the 
self-governing  dominions,  except  New- 
foundland, granted  preference  prior  to 
the  War.  After  the  War,  the  same 
group  continued — ^indeed,  increased — 
their  preference  grants.  For  example, 
in  1914,  the  preference  granted  by  the 
dominions  was  on  the  average  higher 
than  their  general  tariffs  by  about  4 
per  cent  ad  valorem.     By  1925,  this 
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preferential  advantage  had  been  in- 
creased to  9  per  cent  ad  valorem.^ 
The  increases,  ad  valorem^  for  the  vari* 
ous  dominions,  have  been  as  follows: 
8  per  cent  in  the  case  of  Australia;  8)^ 
per  cent  in  the  case  of  New  Zealand; 
^H  pel*  cei^t  in  the  case  of  Canada; 
while  the  level  of  preference  in  South 
Africa  has  remained  relatively  un- 
changed, although  she  has  removed 
preferences  in  lines  where  Great  Brit- 
ain has  led  the  competitive  field. 
With  regard  to  India,  no  preference 
could  be  granted  by  her  before  the 
War  because  of  the  dominating  in- 
fluence of  the  British  in  her  govern- 
mental administration.  During  the 
War  her  government  was  reorganized, 
leaving  her  with  a  large  degree  of  fiscal 
independence.  Since  that  time  she 
has  taken  several  protectionist  meas- 
ures and  embodied  them  in  tariff  en- 
actments. It  is  the  hope  of  many  of 
the  British  that  India  will  shortly 
arrange  to  grant  such  preferences 
as  are  consistent  with  her  tariff 
policy." 

It  is  extremely  difficult  to  obtain 
any  measure  of  the  benefit  of  prefer- 
ence to  British  trade.  The  influence 
of  cooperative  effort  to  execute  the 
War  effected  closer  economic  relations 
in  the  Empire  and  should  certainly  be 
stressed.  All  effort  was  made  at  that 
time  to  divert  the  greatest  possible 
proportion  of  colonial  and  dominion 
exports  of  food  and  raw  materials  into 
the  United  Kingdom.  In  some  cases, 
official  purchases  by  the  British  Gov- 
ernment were  of  paramount  impor- 
tance in  directing  this  flow.  The  Brit- 
ish themselves  are  quite  convinced 
that  a  beneficial   effect  has   accrued 

**  Committee  on  Industry  and  Trade,  op.  cit., 
p.  24.  In  addition,  preferences  are  now  granted 
by  a  number  of  dependent  colonies,  ranging  from 
3%  to  25%  ad  valorem.    See  pp.  551-3. 

«  WiUiams,  L.  F.  R.,  India  in  l92k-25  (Gvmt. 
of  India  Central  Pub.  Branch,  Calcutta,  1925), 
pp.  ltt6-73. 


from  preference.  One  statement  from 
an  authoritative  source  has  even  as- 
serted that  there  is  left  **no  room  for 
doubt  that  the  advantage  has  bera 
substantial/'^ 

In  confirmation  of  this»  the  percent- 
age of  British  exports  taken  by  various 
parts  of  the  Empire  rose  as  follows 
from  the  annual  average  for  the  ten- 
year  period  from  19M  to  1918.^ 

FerCvd 

Annual  average,  1904-13 34.8 

1982 37.5 

19«S 37.1 

1924 88.5 

1925 39.« 

1926 44.8 

1927  (first  quarter) 43.08 

This  increase  in  exports  to  the  EmjHie 
has  been  largest  with  the  dominions, 
and  especially  with  Australia,  which 
received  9.9  per  cent  of  the  total 
British  exports  in  1926  and  the  first 
quarter  of  1927.  A  slight  increase  also 
occurred  in  the  percentage  of  e]q>ofts 
to  New  Zealand  and  South  Africa,  but 
not  to  Canada.  Exports  to  other 
possessions  increased  slightly  from  6.S 
per  cent  in  1913  to  8  per  cent  in  19125, 
8.6  per  cent  in  1926  and  9  per  cent 
for  the  first  quarter  of  1927.  Those 
to  India,  on  the  other  hand,  feD 
off  slightly  from  13.4  per  cent  is 
1913  to  11.8  per  cent  in  1925, 
recovering  to  13.3  per  cent  in  ld26 
and  12.3  per  cent  for  the  first  quarter 
of  1927. 

Imports  from  the  dominions  and 
possessions  also  increased,  being  24.9 
per  cent  in  1913,  27  per  cent  in  19% 
29.6  per  cent  in  1925,  27.3  per  cent 

^  Committee  on  Industry  and  Trade*  of^  dL, 
p.  24. 

^  These  figures  exclude  exports  to  tlie  In^ 
Free  State.  See  articles  on  the  distributioB  (rf 
trade  published  in  various  issues  of  the  Board  tf 
Trade  Journal.  In  this  connection,  it  diodd  be 
recalled  that  the  actual  volume  of  British  export 
trade  in  the  post-war  years  has  been  very  vsaA 
lower  than  the  191S  volume.  See  above.  pp> 
88HL. 
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in  1926  and  26.8  per  cent  in  the  first 
quarter  of  1927.  No  outstanding  shift 
in  the  percentage  taken  from  any  single 
dominion  is  observable,  although  most 
of  the  increase  is  accounted  for  by  the 
imports  from  Canada,  Australia  and 
New  Zealand.  From  India,  imports 
like  exports  have  decreased  from  6.3 
per  cent  in  1918  to  4.8  per  cent  in 
1926  and  5.04  per  cent  for  the  first 
quarter  of  1927.  This  growth  in  trade 
with  Empire  markets,  coincident  with 
the  growth  in  preferential  allow- 
ances, is  the  basis  for  the  conclusion 
regarding  the  benefits  of  preference, 
a  conclusion  which  must  be  carefully 
qualified." 

Further  qualification  is  needed,  too, 
when  we  consider  the  extent  to  which 
the  United  Kingdom  shares  in  the  total 
imports andexports  of  the  self-governing 
colonies.^  In  every  case,  from  1913  to 
1925,  there  has  been  a  decrease  rang- 
ing from  4  to  8  per  cent  in  the  percent- 
age of  imports  received  from  the  United 
Kingdom.  Save  in  the  case  of  New 
Zealand,  there  has  likewise  been  a 
decrease  in  the  percentage  of  dominion 
exports  sent  to  the  mother  country, 
amoimting  in  the  case  of  South  Africa 
to  82.5  per  cent.  It  must  not  be  for- 
gotten, however,  that  the  volume  of 
trade  carried  on  by  each  self-governing 
colony  with  the  United  Kingdom  re- 
mains a  significant  proportion  of  their 

^  'Pniesaor  Henry  Clay  points  out,  in  this  oon- 
nection»  that  the  real  explanation  of  increased 
exports  to  Australia  and  New  2^Iand  lies  in  the 
recent  outburst  of  prosperity  in  these  dominions, 
and  a]flo  in  the  fact  that  these  markets  have  been 
the  recipients  of  large  loans  from  London  since 
the  War.  Ph>fe8sor  Clay  believes  that  there  can 
be  no  effective  preferential  scheme  without  a 
general  system  of  protection,  which  does  not  suit 
the  needs  of  the  English  economic  system.  See 
his  article,  '*  Imperial  Economic  Rektions," 
Manchester  Ouardian  Commercial,  Vol.  XIII,  pp. 
445-6. 

'^The  figures  which  have  been  used  in  this 
connection  are  found  in  the  League  of  Nations, 
op.  eU,,  pp.  15S-61t 


total  trade.  Doubtless,  rather  than 
admit  the  failure  of  preference  to  bene- 
fit them,  the  dominions  would  contend 
its  application  had  been  insufficiently 
extensive.  It  is  from  the  point  of  view 
of  Great  Britain,  however,  that  a 
justification  of  post-war  preference 
must  be  sought.  Certainly  the  ad- 
mission of  the  importance  of  pref- 
erence by  the  Committee  on  Industry 
and  Trade  lends  the  weight  of  offi- 
cial sanction  to  the  protectionist 
argument  that  the  policy  of  free  im- 
ports no  longer  meets  the  exigencies  of 
British  trade. 

SnMM.\RY 

Having  described  generally  the  de- 
pression obtaining  in  British  industry 
and  trade  up  to  the  present  time,  we 
have  seen  on  close  analysis  that  the 
post-war  period  has  witnessed  a  very 
considerable  shrinkage  in  her  trade 
volume.^^  Four  underlying  influences 
which  have  been  assigned  special  im- 
portance in  causing  this  shrinkage 
were  reviewed  carefully:  first,  the  de- 
cline of  purchasing  power  in  overseas 
markets;  second,  the  growth  of  local 
manufactures;  third,  the  growth  of 
foreign  commodity  protection;  and 
fourth,  the  state  of  competition  in  the 
export  markets.  Finally,  we  noted  the 
growth  of  preference  among  the  colo- 
nies and  the  statement  of  the  Commit- 
tee on  Industry  and  Trade  concerning 
the  value  of  preference,  and  examined 
the  available  trade  data  which  might 
support  such  a  view.     Considerable 

'*A  very  good  brief  presentation  of  the 
economic  problems  confronting  Great  Britain  at 
the  present  time  is  contained  in  a  statement  sub- 
mitted to  the  recent  International  Economic 
Conference  (Geneva,  May,  1927)  by  the  British 
members  of  the  G>nferenoe.  See  the  documents 
of  the  Conference,  League  of  Nations,  Principal 
Features  arid  Problems  of  the  World  Economic 
Position  from  the  Point  of  View  of  the  Different 
Countries,  C.  £.  I.  29, 1st  series  (Geneva,  1927), 
pp.  18-25. 
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qualification  appeared  to  be  necessary. 
Before  conduding  finally  upon  Great 
Britain's  post-war  industry  and  trade 
and  the  movement  toward  protection. 


let  us  regard  it  in  relation  to  our  previ- 
ous development,  passing  such  judg- 
ments as  seem  warranted  in  the  li^t  of 
our  entire  treatment. 


CHAPTER  VI 
Conclusion 


THAT  a  pronounced  trend  toward 
tari£F  protectionism  has  occurred  in 
Great  Britain  in  recent  years  has  been 
evidenced  in  the  historical  facts  here 
assembled.  Its  embryonic  origins, 
both  political  and  economic,  have  been 
seen  to  he  many  years  in  the  past.  We 
may  fairly  wonder  where  the  ultimate 
end  may  be.  Is  a  return  to  simon  pure 
free  trade,  for  example,  within  the 
realm  of  possibilities?  If  not,  will 
Great  Britain,  when  faced  with  the 
international  consequences  of  a  pro- 
tective system,  hold  out  to  the  world 
as  a  protagonist  of  free  trade,  while 
within  the  Empire,  advancing  and 
extending  a  program  of  preferential 
protection?^  Have  international  trade 
conditions  so  altered  as  to  warrant  the 
overthrow  of  the  traditional  free  trade 
principles  as  the  basis  of  her  tariff  sys- 
tem? Is  it  at  all  probable  that  Great 
Britain  might  erect  a  general  protective 
system?  Would  such  a  change  be 
desirable  from  the  standpoint  of  her 
own  self-interest? 

These  and  countless  other  questions 
have  doubtless  arisen  in  the  mind  of 
the  reader.  No  complete  answer  can 
be  made  to  them,  but  we  may  appre- 
ciate the  significance  of  current  trends 
in  the  light  of  the  facts  which  have  been 
related.  The  policy  of  free  trade, 
when  adopted,  unquestionably  was  an 
important  factor  in  enabling  Great  Brit- 
ain to  gain  an  enormous  advantage  in 
world  trade,  other  factors,  of  course,  con- 

^M.  Andr^  Siegfried  suggests  this.    See  his 
book,  (yp,  cit.,  p.  89. 


tributing.  Propitious  circumstances, 
in  other  words,  during  the  period 
from  1851  to  1901,  permitted  an 
extraordinary  development  of  indus- 
try, trade  and  commerce. 

Rising  standards  of  living  were 
witnessed  on  every  side.  Population, 
confirming  the  Malthusian  condusicHis, 
rose  from  27.4  millions  in  1851  to  41.5 
millions  in  1901,  an  increase  of  51  per 
cent,  tending  to  fill  the  gaps  opened  by 
rising  standards.  The  importance  of 
this  is  appreciated  more  thoroughly 
when  we  recall  the  limited  area  of  the 
British  Isles.  In  other  words,  the 
increased  concentration  of  population 
which  accompanied  Great  Britain's 
economic  expansion,  meant  a  higUy 
compact  industrial  civilization  largdy 
dependent  upon  foreign  sources  of 
supply  for  its  principal  foods  and  raw 
materials.  The  maintenance  of  exist- 
ing  standards,  or  slightly  rising  stand- 
ards of  living,  for  such  an  increasing 
population,  thus  was  dependent  upon 
the  growth  of  trade  at  an  equal  or  a 
slightly  faster  rate.  On  the  other 
hand,  anything  which  might  interfere 
with  or  interrupt  the  required  circular 
fiow  and  growth  of  commerce  would  be 
attended  with  disastrous  consequences. 

The  last  century  saw  this  develop- 
ment go  on  almost  unhindered  up  to 
1873,  with  a  slowing  down  after  that 
year.  The  continuity  of  its  increase 
was  maintained,  however,  through  tlie 
fourteen  years  following  1900.  Popu- 
lation growth  continued  to  persevere, 
likewise,  increasing  9  per  cent  more 
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from  1901  to  1911.  In  1914,  the 
dreaded  interruption  occurred,  despite 
which  population  increased  4  per  cent 
more  before  1921.  What  has  hap- 
pened since,  the  far-reaching  nature  of 
British  depression  with  its  extended 
unemployment,  has  been  reviewed. 
Hardship  and  distress  have  prevailed 
necessarily  among  many  classes.  Al- 
though the  average  level  of  ''real" 
wages  for  full  time  work  was  not  sub- 
stantially different  in  1925  from  the 
pre-war  level,  if  allowance  is  made  for 
the  widespread  unemployment  and 
short  time  employment  prevailing  in 
many  industries,  the  average  level  of 
"real"  weekly  earnings  has  been 
much  lower  than  it  was  immediately 
before  the  War.^  Reduced  incomes  in 
many  groups,  therefore,  have  resulted 
in  a  measurable  lowering  of  their 
standards  of  living. 

The  situation,  in  view  of  the  popula- 
tion figures,  is  tense.  Britain,  in 
consequence  of  the  pressure  she  must 
feel,  is  obliged  to  do  all  in  her  power  to 
maintain  the  operation  of  the  economic 
system  which  she  has  built  up.  Things 
must  be  kept  running  at  all  costs.  It 
is  no  wonder,  perhaps,  that  her  leaders 
have  been  tempted  to  grasp  at  the 
alternative  of  protection  when  the 
machine  has  failed  to  operate  smoothly 
under  free  trade.  Doubtless,  no  gov- 
ernment could  be  expected  to  hold  to 
the  broad  and  enlightened  reasoning  of 
orthodox  economic  teaching  in  cir- 
cumstances rife  with  dangers.  The 
British  leaders  are  forced  to  witness  the 
pressure  of  world  forces  on  the  means 
of  national  subsistence  now  as  never 
before.  In  short,  to  the  political  party 
in  power  charged  with  the  responsibil- 
ity of  trade  recovery  (especially  if  it  be 
already  possessed  of  protectionist  in- 
clinations), the  straight  and  narrow 
path  of  free  trade  has  become  a  thorny 

'  Committee  on  Industry  and  Trade,  Survey  of 
Industrial  Rdatwna,  1926,  pp.  90-8. 


road;  while  the  various  ways  of  protec- 
tion have  appeared  as  the  paths  of 
possible  solution. 

Returning  to  our  story  of  free  trade 
and  protection,  let  us  regard  some  of  the 
important  facts  relating  to  the  origin 
of  the  former.  Historically,  authori- 
ties generally  agree  that  its  adoption 
arose  from  the  practical  pressure  of 
self-interest  among  the  manufacturing 
classes,  whose  conviction  of  its  efficacy 
constituted  the  chief  basis  of  its  sup- 
port. The  outburst  of  prosperity  and 
the  growth  of  trade  following  the 
application  of  a  free  import  fiscal 
policy  led  to  its  general  acceptance  by 
the  popular  mind.  Any  question  of  its 
merits  thus  became  superfluous.  As  a 
national  policy,  it  acquired  a  tradi- 
tional and  sentimental  aspect  which 
tended  to  become  ingrained  as  a  strong 
popular  bias. 

With  the  first  great  depression 
(1868),  there  appeared  to  be  some  ques- 
tion of  the  soundness  of  the  policy. 
The  growth  of  tariff  barriers  abroad 
obstructed  some  of  the  most  important 
outlets  for  British  products;  and  the 
development  of  an  industrial  technique 
behind  them  increased  competition. 
Such  barriers  and  accompanying  com- 
petition were  not  only  becoming  com- 
mon with  foreign  countries,  but  increas- 
ingly frequent  in  the  self-governing 
colonies.  More  than  that,  the  periodic 
recurrence  of  depression  in  the  three 
decades  following  thb  date  stimulated 
an  ''off  and  on"  protectionist  agita- 
tion, keeping  the  issue  thoroughly 
alive. 

In  the  last  fifteen  years  of  the  nine- 
teenth century,  there  occurred  the  first 
meetings  of  colonial  and  British  repre- 
sentatives in  conference,  brin^g  with 
them  the  initial  suggestions  of  an 
Imperial  tariff  system,  based  on  the 
principle  of  reciprocal  preferential  treat- 
ment. Coincident  with  these  Colonial 
Conferences  was  the  growth  of  a  new 
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popular  interest  in  the  Empire,  and  the 
turn  of  the  century  was  marked  by  the 
awakening  of  colonial  concern. 

The  idea  of  an  Imperial  tarifiF  system, 
based  upon  the  principle  of  preference, 
expanded  into  a  movement  of  large 
proportions,  and  made  propitious  such 
a  campaign  as  was  carried  on  by  Mr. 
Joseph  Chamberlain  from  1902  to  1906. 
Among  the  events  of  practical  signifi- 
cance which  aroused  much  thoughtful 
consideration  of  the  problem  at  that 
period  were:  (1)  the  increasing  difficulty 
of  surmounting  foreign  tari£F  barriers, 
the  expansion  of  competition,  and  the 
frequency  of  trade  depressions,  which 
we  pointed  out  above;  (i)  the  willing- 
ness and  desire  of  the  self-governing 
colonies,  as  expressed  at  the  Colonial 
Conferences  of  1887,  1894  and  1897,  to 
participate  with  the  mother  country  in 
a  comprehensive  preferential  system; 
(3)  the  actual  granting  of  preference  by 
the  Canadian  Government  to  the 
products  of  the  United  Kingdom  in 
1897;  and  (4)  the  receipt  of  definite 
proposals  from  the  various  dominion 
governments  at  the  1902  Conference. 

The  poUcy  of  free  imports,  however, 
was  too  deep-rooted  in  British  state 
and  popular  tradition  to  be  altered  so 
readily.  Furthermore,  trade  had  been 
good  from  1898,  save  for  a  slight  reac- 
tion in  190S  and  1904.  A  protective 
tariff  or  any  extension  of  customs  duties 
for  preference  purposes,  therefore,  held 
little  allurement  for  business  interests 
and  was  even  more  distasteful  to  the 
consuming  classes.  The  really  impor- 
tant result  of  the  Chamberlain  cam- 
paign was  that  it  committed  the 
Conservative  Party  to  the  idea  of  a 
tariff  for  protection,  although  tem- 
porarily at  the  price  of  office. 

From  1906  to  1914  the  dominions 
continued  to  bring  pressure  to  induce 
at  least  a  change  by  a  preference  grant 
on  existing  duties.  But  the  British 
Government,  under  Liberal  leadership. 


adhered  closely  to  the  policy  of  free 
imports.  Pressure  was  manifest  espe- 
cially in  the  two  Imperial  Conferences 
of  1907  and  1911.  It  was  also  brought 
into  practical  prominence  by  the  pref- 
erence grants  of  the  various  dominions 
in  accordance  with  their  proposals  of 
1902. 

In  a  subsequent  chapter,  after 
examining  the  changing  distribution  of 
British  trade  during  the  period  from 
1900  to  1914,  we  noted  the  growing 
importance  of  the  self-governing  col- 
onies and  other  possessions  as  sources 
of  food  supply,  and  their  continued 
value  as  sources  of  raw  materials. 
Moreover,  as  export  markets  they 
possessed  considerable  inixx>rtance. 
Hence,  there  is  reason  to  believe  that 
this  colonial  pressure  eventually  mi^t 
have  forced  the  preferential  principle 
into  the  British  tariff,  without  the 
stimulation  given  to  the  movement  by 
the  War. 

That  the  foregoing  belief  would  have 
materialized,  of  course,  cannot  be  more 
than  asserted.  The  declaration  of 
war  certainly  brought  in  its  train  a 
succession  of  extraordinary  conditions. 
For  example,  the  fact  that  British 
industry  found  itself  without  certain 
vital  and  essential  conunodities,  whose 
production  had  been  controlled  by 
enemy  interests,  exerted  a  profound 
influence.  It  was,  in  fact,  fundamental 
in  causing  the  enactment  of  legislatioD 
safeguarding  ''key"  industries  soon 
after  the  close  of  the  war,  and  its 
permanent  continuance,  at  least  as  far 
as  one  can  reasonably  foresee,  in  the 
British  tariff.  With  the  growing  inten- 
sity of  popular  war  feeling,  there  came 
to  prevail  a  general  fear  of  the  economic 
designs  of  the  enemy  countries,  and  a 
widespread  delusion  concerning  their 
preparations  for  post-war  economic 
conflict.  The  Paris  Resolutions  and 
their  acceptance  by  a  Coalition  GoTern- 
ment,  in  which  the  Liberal  (free  trade) 
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Party  predominated,  illustrates  the 
importance  of  this  force  and  the 
foregoing  one. 

Among  other  important  factors, 
there  was  the  opinion  generally  held 
that  Great  Britain  would  have  to  meet 
unusual  competition  in  regaining  old 
world  markets  and  in  securing  new 
ones  in  the  post-war  period.  The 
various  reports  of  the  Lord  Balfour  of 
Burleigh  Committee  suggest  the  extent 
to  which  this  force  was  effective  in 
influencing  public  opinion.  The  re- 
sponse of  the  dominions  in  supporting 
Great  Britain  in  her  war  program 
is  also  important  for  us  to  recall  at  this 
time,  because  it  made  such  an  unde- 
niably deep  impression  upon  the  British 
mind.  The  unanimous  approval  given 
the  preference  principle  by  the  1917 
Imperial  War  Conference,  and  the 
subsequent  expression  in  the  British 
preference  grant  of  the  1919  Budget, 
unquestionably  were  made  possible  by 
the  war  stimulus  to  Imperial  sentiment. 

The  enactment  of  the  McKenna 
duties  was  the  first  step  taken  in  utiliz- 
ing the  British  tariff  for  protection 
during  the  War.  The  continuation 
of  these  duties  in  the  period  following 
the  War  was  made  possible  by  the 
momentum  initiated  by  the  above- 
named  forces.  In  other  words,  British 
statesmen  and  business  men  had  come 
to  look  upon  the  idea  of  tariff  protec- 
tion first  with  tolerance  and  then  with 
sympathy,  themselves  scarcely  recog- 
nizing the  many  subtle  forces  that  were 
at  work  changing  their  attitude. 

In  the  post-war  period,  the  para- 
mount influence  at  work  in  promoting 
the  spirit  of  protectionism  has  been  the 
unprecedented  depression  in  British 
trade  and  industry  described  in  the 
preceding  chapter.  The  necessity  of 
keeping  the  machine  going  at  any 
cost,  as  we  emphasized  earlier,  has  led 
to  a  grasping  at  every  possible  expedi- 
ent.   Mr.  Baldwin's  justification  of  his 


general  protective  proposals,  when  he 
appealed  to  the  country  in  1923,  is 
illustrative  of  this.  The  same  sort  of 
pressure  has  been  evident  in  the  more 
recent  application  of  the  new  safe- 
guarding policy;  namely,  that  of  main- 
taining those  industries  suffering  from 
extraordinary  competition  at  the  ex- 
pense of  industry  as  a  whole.  The 
tremendous  problems  which  have  faced 
the  United  Kingdom  as  a  dependent 
manufacturing  nation  with  a  highly 
localized  industrial  population,  have 
effected  a  wiUingness  to  accept  a  recon- 
sideration of  the  tariff  issue. 

The  post-war  problems,  of  course, 
have  arisen  from  a  number  of  sources. 
Among  the  most  important  are  the 
decline  of  purchasing  power  in  over- 
seas markets;  the  growth  of  local 
manufactures;  and  the  growth  of  for- 
eign commodity  protection.  These  are 
complicated  by  the  obligation  to 
America  which  Great  Britain  has 
agreed  to  pay,  and  by  the  payment 
of  German  reparations  to  the  Allied 
Powers.  Certainly,  a  combination  of 
such  elements  would  seem  to  place  the 
United  Kingdom  in  a  defensive  posi- 
tion commercially,  and  would  tend  to 
establish  a  state  of  mind  conducive  to 
the  application  of  all  manner  of  pro- 
tective measures. 

The  British  preference  advances  of 
the  1923  Imperial  Economic  Confer- 
ence and  their  subsequent  adoption 
in  1925,  are  of  considerable  signifi- 
cance. British  trade  with  the  colonies 
and  dominions  increased  from  1913  to 
1926,  it  was  pointed  out,  far  more  than 
it  increased  with  other  countries  (al- 
though this  was  an  increased  percent- 
age of  a  greatly  diminished  total 
volume).  Europe,  however,  Britain's 
other  large  customer,  was  suffering 
from  an  extended  depression,  compli- 
cated by  high  tariff  barriers.  In 
addition,  trade  with  the  United  States 
had  experienced  little   increase  over 
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1913.  In  the  same  period,  on  the 
other  hand,  there  was  a  general  increase 
in  the  average  rate  of  preference 
granted  by  the  self-governing  do- 
minions. With  rising  tariff  barriers 
abroad,  the  experience  of  a  war  shortly 
past  in  which  the  colonies  rendered 
invaluable  assistance,  and  growing 
trade  with  the  colonies,  it  would  seem 
that  additional  developments  along 
the  line  of  preference  would  be  likely. 
The  1926  Finance  Bill,  guaranteeing 
as  it  does  all  existing  preferences  for  a 
period  of  ten  years  and  the  further 
extensions  of  the  1927  Budget  are  in 
confirmation  of  this. 

The  broad  fact  remains  that  Great 
Britain  has  become  a  protectionist 
nation  with  regard  to  her  tariff.'  Of 
course,  a  retreat  to  a  complete  free 
import  policy  is  not  outside  the  realm 
of  possibilities.  Yet,  when  we  consider 
the  extent  to  which  tariff  protectionism 

*  Despite  the  fact  that  a  recent  British  official 
statement  asserts  that  the  whole  of  the  goods 
liable  to  the  "new"  duties  only  amount  to  2% 
or  S%  of  imports.  See  the  League  of  Nations 
(International  Economic  Conference),  Principal 
Featitret  and  Problems  cf  the  World  Economic 
Position  from  the  Point  of  View  cf  the  Different 
Countries,  op.  cii.,  p.  85. 


has  been  carried,  and  thoughtfully 
weigh  the  conditions  of  British  and 
world  trade,  it  does  not  seem  likely 
that  such  will  occur,  at  least  in  the 
immediate  future.  On  the  contrary, 
we  may  expect,  excepting  an  unlooked- 
for  trade  revival,  that  further  use  of 
the  tariff  for  protection  will  take  place. 
Probably,  it  will  be  along  lines  already 
established;  namely,  safeguarding  and 
preference.  The  longer  the  process  is 
continued,  and  the  deeper  rooted  and 
institutionalized  the  system  becomes, 
the  more  concerned  the  vested  interests 
will  be  in  its  maintenance,  and  the 
greater  its  chance  of  extension  and 
permanence. 

That  Great  Britain  will  become  pro- 
tectionist in  the  manipulation  of  her 
tariff  to  the  extreme  extent  that  some 
other  nations,  as  the  United  States, 
have  become  protectionist,  it  would  be 
beyond  all  reason  to  assert.  What  is 
evidenced  by  our  survey  of  the  facts 
is  that  the  United  IGngdom  has  become 
involved  with  regard  to  her  tariff  in  a 
type  of  protectionism  which  has  sap- 
planted,  to  all  intents  and  purposes, 
her  traditional  poUcy  of  customs  duties 
for  revenue  only. 
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ABSTRACT 


The  Rio  Puerco,  a  tributary  of  the  Rio  Grande  in  New  Mexico,  has  deepened  and 
widened  its  channel,  or  arroyo,  since  the  settlement  of  the  region.  Thb  process  of 
accelerated  erosion  still  continues.  Historical  evidence,  largely  the  notes  and  maps  of 
government  land  surveyors,  is  cited  to  show  that  the  cutting  began  between  1885  and 
1890.  The  deepening  of  the  arroyos  has  decreased  the  agricultural  and  grazing  value 
of  the  country,  resulting  in  the  abandonment  of  six  small  towns  and  numerous  ranches. 
The  coincidence  between  the  introduction  of  large  numbers  of  stock  and  the  cutting 
of  arroyos  indicates  that  overgrazing  precipitated  this  form  of  destructive  erosion. 
The  ultimate  cause,  not  completely  discussed  in  this  paper,  appears  to  lie  in  cyclic 
fluctuations  in  climate. 


INTRODUCTION 

The  Rio  Puerco  of  the  East,  so  called  by  the  early  explorers  to 
distinguish  it  from  a  tributary  of  Little  Colorado  River  of  the  same 
name,  is  one  of  the  longest  streams  in  New  Mexico.  Its  length  from 
its  source  on  the  west  flank  of  the  Nacimiento  Mountains  to  its 
junction  with  the  Rio  Grande  at  San  Acacia  is  149.5  niiles  (Fig.  i). 
In  the  first  10  miles  the  flow  is  perennial  or  intermittent,  but  for 
the  rest  of  its  course  it  is  a  strictly  ephemeral  stream.  Rains  on  the 
watershed  are  followed  by  muddy  floods,  but  for  long  periods  the 
bed  is  dry  or  contains  stagnant  and  alkaline  pools  fed  by  ground 
water.  The  variation  in  flow  is  well  shown  by  the  records  of  a  gaging 
station  maintained  since  1913  by  the  State  Engineer^  of  New  Mexico 
at  the  Santa  Fe  Railroad  crossing.  In  the  13  years  1913-25  the  an- 
nual discharge  ranged  from  3,280  to  229,000  acre-feet.  The  greatest 

»  Published  by  permission  of  J.  L.  Burkholder,  chief  engineer,  Middle  Rio  Grande 
Conservancy  District. 

'  George  M.  Neel,  Surface  Water  Supply  of  Nro)  Mexico^  i888-Tg2^  (Santa  Fe  , 
1926),  pp.  287-90. 
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flood  recorded  had  a  maximum  dis- 
charge of  14,000  second-feet,  but 
floods  of  twice  this  magnitude  would 
doubtless  be  shown  by  a  longer 
record. 

Throughout  its  course  the  stream 
flows  in  a  ste^walled  gully  incised 
in  the  valley  floor.  The  valley  floor 
varies  in  width  from  a  quarter  of  a 
mile  to  three  miles,  and  constitutes 
a  terrace  above  the  present  stream 
grade.  This  terrace  or  abandoned 
flood  plain  is  no  longer  overflowed, 
even  by  the  largest  floods.  The  pres- 
ent cbajmel  has  an  average  depth  of 
28  feet  and  a  width  of  285  feet,  which 
is  more  than  ample,  with  existing 
grades,  to  accommodate  floods  much 
larger  than  have  been  observed.  The 
channel  is,  therefore,  a  small  guUy  and 
the  river  has,  in  ctnnmon  with  other 
southwestern  streams,  begun  a  new 
cycle  of  erosion. 

The  general  testimony  of  the  older 
residents  on  the  Rio  Puerco  is  that 
the  channel  has  deepened  and  widened 
within  their  memories.  Oral  tradition 
Axes  this  time  of  rapid  deepening  as 
the  late  eighties.  Many  testify  that 
the  river  had  no  banks,  or  incon- 
siderable ones,  and  in  flood  spread 
over  the  whole  valley  floor;  but  the 
accounts  of  travelers  indicate  that 
at  much  earlier  dates  a  considerable 
bank  existed  in  certain  localities. 
Before  this  study  was  begun,  this 
discrepancy  had  been  discovered  and 
the  need  of  additional  and  spedflc 
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information  had  been  recognized/  The  opportunity  for  renewed 
historical  research  on  the  date  of  channel  trenching  of  Rio  Puerco 
came  during  the  past  summer.  George  M.  Post,  formerly  an  engi- 
neer in  the  Indian  Reclamation  Service,  and  the  writer  made  a 
study  of  erosion  and  the  control  of  silt  in  Rio  Puerco  for  the  Middle 
Rio  Grande  Conservatory  District.  The  present  paper  is  the  histor- 
ical section  of  the  impublished  report  resulting  from  this  study.  The 
writer  wishes  to  maJce  grateful  acknowledgment  of  assistance  to 
^r.  Post  and  other  engineers  of  the  district. 

The  principal  new  materials  used  in  this  paper  are  the  field  notes 
of  the  early  public  land  surveys  which  began  with  the  survey  of  the 
New  Mexico  Principal  Meridian  in  1855.  The  notes  and  maps  of 
these  surveys  are  on  file  in  the  office  of  the  district  engineer  of  the 
General  Land  Office  in  Santa  Fe,  New  Mexico,  where  the  search  for 
data  was  facilitated  and  every  courtesy  offered.  All  other  available 
information  has  been  used  in  order  to  obtain  a  true  picture  of  the 
SJo  Puerco  as  it  once  existed  and  an  accurate  story  of  the  changes 
that  have  taken  place. 

In  general,  the  early  surveyors  do  not  comment  on  the  height  of 
the  banks,  but  they  usually  record  the  distance  between  them,  either 
in  the  line  of  their  survey  or  directly  across  the  channel.  Apparently 
the  height  of  the  banks  did  not  impress  the  early  surveyors,  al- 
though at  the  present  time  the  difficulties  of  crossing  the  channel 
with  a  line  are  so  great  as  to  induce  comment  by  the  most  careless 
note-taker.  Similarly,  many  of  the  early  surveyors  give  the  width  of 
the  water  that  chanced  to  be  running  at  the  time  of  the  survey,  or 
the  width  of  the  bed  in  which  they  considered  that  water  ordinarily 
flowed.  This  practice  may  have  been  due  to  some  preconceived  idea, 
or  it  may  be  that  the  banks  were  so  low  as  to  have  been  thought 
xmworthy  of  comment. 

Generally,  the  width  given  in  the  notes  is  the  distance  from  bank 
to  bank  in  the  direction  of  the  surveyed  line,  rather  than  at  right 
angles  to  the  direction  of  the  channel  or  the  flow  of  water.  There  are 

*  Kirk  Bryan,  ^'Date  of  Channel  Trenching  (Arroyo  Cutting)  in  the  Arid  South- 
west," Science^  n.s.,  Vol.  LXIV  (1925),  pp.  338-44.  On  the  same  problem,  see  T.  T. 
Swift,  "Date  of  Channel  Trenching  in  the  Southwest,"  ideniy  Vol.  LXIII  (1926),  pp. 
70-71 ;  Fred  Wynn,  "The  West  Fork  of  Gila  River,"  idem,  Vol.  LXIV  (1926),  pp.  16-17; 
Kirk  Bryan,  "Channel  Erosion  of  Rio  Salado,  Socorro  County,  N.M.,"  U.S.  Geol.  Survey 
Bull,  ygo  (1927),  pp.  15-19. 
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available  for  comparison  cross-sections  at  right  angles  to  flow  made 
under  the  direction  of  George  M.  Post  for  the  Middle  Rio  Grande 
Conservancy  District  in  1926  and  1927.  These  sections  are  not  on 
the  surveyed  lines  and  give  only  an  approximate  comparison  with 
the  widths  and  depths  recorded  in  the  early  surveys.  A  topographic 
map  of  the  lower  Puerco  Valley,  showing  the  position  of  the  top  of 
the  bank,  was  also  made  by  the  Conservancy  District  in  1927.  The 
data  obtained  by  an  intense  but  not  exhaustive  search  of  the  records 
of  the  early  government  surveys  have  been  assembled  in  Table  I 
and  compared  with  the  recent  surveys  before  noted.  The  material 
is  arranged  in  order  from  the  lower  to  the  upper  river,  and  is  referred 
to  in  various  parts  of  this  discussion. 

CHANNEL  NEAR  CABEZON 

One  of  the  best  early  accounts  is  that  of  Simpson,'  who  crossed 
the  river  in  1849,  about  5  miles  above  Cabezon.  He  states  that  the 
channel  was  100  feet  wide;  it  contained  stagnant  pools  of  water; 
the  banks  were  20  and  30  feet  high,  and  had  to  be  cut  down  to  allow 
passage  of  the  artillery.  Yet  in  spite  of  these  high  banks,  changes  in 
the  position  of  channels  have  taken  place  in  this  vicinity  which 
would  have  been  impossible  had  the  river  not  been  flowing  on  the 
grade  of  its  flood  plain.  At  the  south  end  of  the  M.  and  S.  Montoya 
Grant,  about  5  miles  upstream  from  the  town  of  Cabezon,  the  west 
boundary  of  the  grant  enters  the  channel  of  the  river  without  cross- 
ing it.  In  the  survey  of  this  grant  in  1877,  Watts  &  Pradt  report 
that  this  is  a  new  channel  with  "high"  banks  marked  by  recent 
cave-ins  and  falling  trees.  They  state  that  it  lies  west  of  the  old 
channel  which  forms  the  eastern  boundary  of  the  grant.  In  re- 
surveying  this  grant  in  1899,  G.  H.  Pradt,  of  the  same  firm,  com- 
ments again  on  this  change  and  gives  the  width  of  this  new  channel, 
where  it  is  crossed  by  the  east  boundary,  as  132  feet.  In  surveying 
the  north  boundary  in  1877,  Watts  &  Pradt  begin  on  the  west  bank 
of  the  river,  where  the  banks  are  "high,"  and  run  west  without 
crossing  the  river;  but  Pradt,  in  1899,  begins  at  the  same  point  on 
the  west  bank  of  the  "old  channel"  and  crosses  the  river  which 

'  J.  H.  Simpson,  Journal  of  a  Military  Reconnaissance  from  Santa  Fe,  New  Mexico, 
to  the  Navajo  Country,  etc.  (Philadelphia,  1852),  p.  27. 
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occupies  a  ''new  channel/'  198  feet  wide.  J.  H.  Walker,  in  1906, 
found  that  this  ''new  channel'  was  in  the  same  location  and  was 
224.4  f^t  wide  and  20  feet  deep.  These  surveys  establish  consider- 
able lateral  shifts  of  the  river  channel,  which  took  place  in  spite  of 
its  high  banks,  and  were,  as  will  be  seen,  in  part  induced  by  the 
activity  of  settlers. 

MeUton  Cordova,  now  a  resident  of  Albuquerque,  went  to 
Cabezon  about  1870,  when  he  was  a  small  boy.  The  flood  plain  of 
the  Puerco  was  without  a  deep  channel.  There  were  large  groves 
of  Cottonwood  trees  and  high  grass  and  weeds.  It  was  necessary  for 
the  settlers,  in  order  to  find  the  cattle,  to  dimb  the  hills  and  look 
down  into  the  valley.  There  was  a  bridge  over  the  river,  but  it  was 
small,  such  as  is  used  to  cross  an  acequia^  or  irrigating  ditch,  in  the 
Rio  Grande  Valley. 

One  man  could  build  a  dam  for  diverting  the  river  by  felling  a 
Cottonwood  tree  across  the  channel  and  using  the  branches  to  fill 
in  the  chinks  of  the  dam.  The  dam  at  San  Luis  was  built  about  1875, 
but  it  was  then  a  very  small  aflfair  of  brush  and  poles.  The  river 
washed  around  it  during  a  flood  and  this  caused  the  channel  change, 
recorded  in  the  surveys  of  the  north  boundary  of  the  Montoya 
Grant  by  Watts  &  Pradt  (1877)  and  Pradt  (1899).  Similarly,  the 
channel  change  at  the  lower  end  of  the  Montoya  Grant,  recorded 
in  the  survey  of  Watts  &  Pradt  of  1877,  was  caused  by  the  activity 
of  William  Kensenbach,  a  settler,  who  in  that  year  diverted  flood 
waters  from  the  hills  into  a  line  of  little  ponds  and  depressions  on  the 
west  side  of  the  valley.  Thus  a  channel  was  begun,  and  when  a  flood 
on  the  Rio  Puerco  washed  around  the  Cabezon  dam,  which  lay  up- 
stream, the  waters  enlarged  this  channel  and  made  it  permanently 
the  channel  of  the  river. 

Don  Amado  Chaves,  now  a  resident  of  Santa  Fe,  crossed  the 
Rio  Puerco  frequently  during  several  years  after  1876  on  the  road 
from  Santa  Fe  to  San  Mateo  by  way  of  Cabezon.  During  this  period 
the  river  channel  was  shallow  and  the  bottom  was  corduroyed  with 
large  logs  so  as  to  make  the  muddy  bottom  passable  for  carriages. 
These  logs  were  occasionally  washed  away. 

Restitute  Sandoval,  a  resident  of  Cabezon,  visited  the  place  first 
as  a  boy  of  thirteen,  in  1882.  There  was  then  a  small  bridge  over 
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the  river,  not  over  5  feet  high.  When  he  returned  the  next  year  to 
take  up  permanent  residence  this  bridge  was  useless,  for  in  the  mean- 
time the  channel  had  changed  position.  It  seems  likely  that  it  was 
such  a  bridge  as  this  which  Jackson'  crossed  in  1877.  According  to 
Don  Amado  Chaves,  a  corduroy  was  also  used  at  this  time.  These 
small  structures  were  not  intended  to  make  the  valley  passable  dur- 
ing great  floods,  which,  according  to  Restituto  Sandoval,  spread 
over  the  banks  of  the  channel  and  covered  the  whole  valley.  Over- 
topping of  the  banks  at  Cabezon  is  now  impossible  and  has  been 
since  before  1910,  for  the  channel  was  then  about  35  feet  deep  and 
a  veritable  canyon,  as  shown  by  the  subdivision  survey  and  plot  of 
T.  16  N.,  R.  3  W.,  made  by  A.  F.  Compton  in  that  year.  After  the 
deep  channel  was  cut,  a  weU  at  Sandoval's  house  went  dry  and  was 
abandoned.  At  the  present  time  he  and  the  other  inhabitants  of 
Cabezon  must  haul  water  from  a  small  reservoir  3  miles  west.  He 
believes  that  the  river  cut  down  and  the  weU  went  dry  between 
1885  and  1890. 

MeUton  Cordova  moved  away  from  Cabezon  in  1900,  because 
he  could  no  longer  cultivate  successfully  and  the  town  was  not 
prosperous.  He  believes  that  the  channel  began  to  get  deep  about 
1890  to  1892. 

About  10  miles  below  Cabezon,  J.  W.  Walker,  in  surveying  the 
south  boundary  of  T.  15  N.,  R.  3  W.,  in  1906,  found  a  channel  405.9 
feet  wide  on  the  line  of  his  survey,  and  with  banks  15  feet  high.  It 
was  not  in  the  position  of  the  river  bed  given  by  earlier  surve3rs, 
where,  however,  he  found  a  depression  trending  N£.  and  SW.  His 
notes  state  that  this  is  the  former  position  of  the  river,  as  old  settlers 
teU  him  that  the  river  once  spread  over  the  entire  valley  and  that 
the  present  bed  has  been  formed  since  the  earlier  surve3rs. 

Meliton  Cordova,  previously  mentioned,  says  that  there  was  al- 
ways a  well-defined  channel  below  the  ''Salta"  or  rock  falls  at 
Guadalupe,  that  is,  in  the  area  surveyed  by  Walker.  However,  above 
Guadalupe  the  channel  was  insignificant.  This  is  confirmed  by  the 
statement  of  Alcario  Montoya,  who  crossed  the  Puerco  at  Guadalupe 

'  W.  H.  Jackson,  "Report  on  the  Ancient  Ruins  Examined  in  1875  and  1877. 
Chapter  11,  Ruins  of  the  Chaco  Canyon  Examined  in  1877,"  £7.5.  Geo/,  attd  Geegr. 
Surveys.  Terr.  (Hayden  Survey),  loth  Annual  Report  (1878),  p.  432. 
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in  1887,  and  remembers  that  the  channel  was  about  3  feet  deep  and 
30  feet  wide.  These  statements  may  be  compared  with  data  given 
by  early  surveys  of  the  Lagunitas  Grant,  on  which  Guadalupe  is 
located.  McElroy,  in  1877,  gives  the  width  of  the  river  as  26.4  and 
29.2  feet  at  the  north  and  south  boundaries  of  the  grant,  but  his 
notes  are  not  clear  as  to  whether  this  distance  is  from  bank  to 
bank  or  merely  the  width  of  the  water  flowing  at  that  time. 

Above  Cabezon,  early  survejrs  that  give  the  width  and  depth  of 
channel  have  not  been  found,  but  in  T.  17  N.,  R.  2  W.,  deepening 
and  widening  of  the  channel  since  1906  is  shown,  except  where  the 
San  Luis  Dam  has  raised  the  stream  grade.  According  to  Epitado 
Salas,  who  was  bom  in  La  Ventana  in  1874,  the  channel  there,  when 
he  was  a  boy,  was  about  8  feet  deep,  whereas  now  it  is  40  feet  deep. 
There  was  a  small  channel  at  Cuba;  but  midway  to  La  Ventana  and 
opposite  La  Vega  de  China,  where  the  Seiiorito  and  San  Pablo 
creeks  enter  the  river,  the  valley  floor  of  the  Puerco  was  a  smooth 
plain.  He  remembers  this  fact  because  as  a  boy  he  crossed  the  river 
with  a  band  of  ewes. 

CHANNEL  IN  THE  MONTAf^O  GRANT 

Further  south,  on  the  Montafio  Grant,  Abert*  reached  the  Rio 
Puerco  in  1847  ^^  ^  point  west  of  Albuquerque,  where  the  banks 
were  "10  or  12  feet  high"  and  vertical.  He  must  have  arrived  at  the 
Puerco  near  the  site  of  San  Ignacio,  which  did  not  exist  at  that  time, 
and  he  camped  farther  upstream  near  a  ruined  town  which  he  heard 
afterward  was  called  "Poblazon,"  and  here  the  banks  of  the  river 
were  30  feet  high. 

On  the  map  resulting  from  their  survey  of  1877,  Sawyer  and 
White  show  four  towns  on  this  grant :  La  Cueva,  on  the  east  bank, 
with  three  houses  (in  Sec.  7,  T.  12  N.,  R.  i  W.,  projected) ;  San  Fran- 
cisco, on  the  west  side  of  river,  with  four  houses  (in  Sec.  18,  project- 
ed. This  is  in  error,  for  in  1909  there  were  ruins  of  ten  or  fifteen 
houses);  Duran,  with  three  houses  (at  comer  of  Sees.  19  and  20, 
projected) ;  San  Ignacio,  on  east  bank,  with  eight  houses  (in  Sec.  9, 

» Lieutenant  J.  W.  Abert,  "Report  of  His  Examination  of  New  Mexico  in  the 
Years  1846-47,"  Ex,  Doc.  41,  30th  Congress,  ist  Sess.  (1848),  pp.  466-67;  also  printed 
as  Sen,  Ex.  Doc.  23  (1848),  pp.  50-51. 


276  KIRK  BRYAN 

T.  II  N.,  R.  I  W.,  projected;  more  houses  in  1909).  They  credit 
San  Francisco,  also  called  Ojito,  with  more  than  100  inhabitants, 
and  San  Ignacio,  also  called  Atarque,  with  150  inhabitants. 

H.  T.  Brown  surveyed  the  grant  in  1894  and  in  1896.  In  his  notes 
he  describes  the  ruined  town  of  Nuestra  Seiiora  de  la  Luz.  San 
Fernando  y  San  Bias  del  Rio  Puerco  as  situated  on  the  east  side  of 
the  river,  midway  between  San  Francisco  and  San  Ignado,  near  the 
point  of  the  Mesa  Baptiste  (Bautista),  The  ruins  covered  an  area 
of  330  by  400  feet,  and  were  seen  by  me  in  1909.  According  to  con- 
temporary legal  documents,  this  town'  was  settled  by  twelve  families 
^  i753>  occupied  for  20  years,  and  abandoned  because  of  hostility 
of  the  Indians.  Brown  notes  that  San  Francisco  and  San  Ignacio 
were  nearly  deserted  in  1894.  In  1896  work  was  being  carried  on  in 
the  building  of  dams  and  other  works  of  the  English  company  which 
attempted  to  irrigate  the  grant  at  this  time.  After  the  failure  of  this 
project  San  Francisco  was  deserted,  and  even  the  memory  of  La 
Cueva  and  Duran  was  lost.  San  Ignacio,  reduced  to  about  fifty 
people,  persisted  until  191 1,  but  practically  no  fanning  was  carried 
on,  the  inhabitants  living  by  stock-raising  and  freighting.  At  that 
time  the  owners  of  the  grant  bought  the  improvements  and  some  of 
the  people  settled  west  of  the  grant  at  Ojo  Hediondo,  where  the 
post-office  of  San  Ignacio  is  now  located. 

CHANNEL  SOUTH  OF  SANTA  FE  RAILROAD 

South  of  the  Santa  Fe  Railroad  the  banks  were,  according  to 
statements  of  early  residents,  generally  low.  However,  J.  W.  Garret- 
son,  in  running  the  Principal  Meridian,  gives  the  height  of  the  banks 
as  20  feet  and  the  width  132  feet  where  he  crossed  the  river  in  Sec.  13, 
T.  3  N.,  R.  I  W.  In  Figure  2  the  channel  recorded  by  Garretson  is 
comparedpwith  the  topographic  map  of  the  Middle  Rio  Grande  Con- 
servancy District.  At  his  crossings  in  the  next  township  north  he 
does  not  mention  the  height  of  the  banks.  D.  R.  Cunningham,  who 
subdivided  Townships  3,  4,  5,  and  6  N.,  R.  i  W.,  in  1881,  does  not 
give  the  height  of  the  bank,  but  records  a  channel  from  i  to  2  chains 
(66  to  132  feet)  wide.  These  are,  undoubtedly,  merely  estimated 

*  R.  E.  Twitchell,  The  Spanish  Archives  of  New  Mexico^  Vol.  I  (1914),  pp.  90-92 
eial. 
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widths,  but  the  most  careless  surveyor  could  not  estimate  the  present 
channel  as  so  narrow.  The  later  surveys  in  this  vicinity  also  show  a 
progressive  widening  and  deepening  which  began  after  1881.  That 
the  river  in  places  had  a  shallow  channel  in  188 1  is  also  indicated  by 
a  lateral  shift,  or  new  channel,  recorded  in  the  survey  of  T.  6  N., 
R  I  W.,  and  by  Cunningham's  note:  "Water  taken  from  the  river 


Fig.  j,— Map  of  the  channel  of  Rio  Puerco  in  T.  3  N..  R.  1  W.,  as  surveyed  in 
1927,  and  channel  recorded  by  Garrelson 

for  irrigation  near  village  of  Los  Cerros  in  Section  6.  Village  has 
50-60  inhabitants  who  cultivate  land  in  Sections  5.  6  and  8,"  Rem- 
nants of  a  brush  and  rock  dam  used  for  diversion  were  found  in  1927 
by  Mr.  George  M.  Post,  about  2  miles  south  of  the  A.  T.  &  S.  F. 
Railway,  and  therefore  in  a  suitable  place  to  divert  water  for  the 
lands  at  Los  Cerros.  The  base  of  the  remnant  of  this  dam  is,  accord- 
ing to  a  measurement  by  Mr.  Post,  22  feet  above  the  bottom  of  the 
1927  channel  of  the  Rio  Puerco.  This  dam,  according  to  local  people, 
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was  in  use  as  late  as  1887.  For  instance,  Fred  F.  Chavez,  of  Albu- 
querque, remembers  going  to  Los  Cerros  to  hoe  com  when  he  was  a 
boy  of  eleven,  or  in  1886.  As  late  as  1895  ^^  ^896  he  remembers,  on 
a  trip  to  the  west  from  Belen,  that  he  saw  com  growing  at  Los 
Cerros;  but  he  believes  that  it  was  irrigated  by  flood  water  from  the 
hills,  as  he  remembers  that  the  dam  washed  out  when  he  was  still 
a  boy.  Evidently  the  deep  channel  of  the  Rio  Puerco  worked  head- 
ward  into  this  area,  requiring  a  substantial  diversion  dam  in  the 
later  years  of  occupation,  but  when  this  structiure  washed  out,  the 
people  became  discouraged  and  abandoned  the  town  of  Los  Cerros. 
Thus  the  river  had  a  shallow,  narrow,  and  shifting  channel  as  late 
as  1881,  and  diversion  was  possible  as  late  as  1887;  but  20  miles  to 
the  south,  20  foot  banks,  as  recorded  by  Garretson,  characterized 
the  channel  as  early  as  1855. 

REVIEW  OF  EVIDENCE 

A  review  of  the  evidence  presented  in  the  foregoing  and  in  Table 
I  indicates  that  the  earliest  records  prove  definitely  that  at  places 
the  Rio  Puerco  had  banks  as  high  as  20,  and  even  30,  feet.  At  other 
places  the  banks  were  so  low  and  inconspicuous  as  not  to  be  recorded. 
In  floods,  most  of  the  valley  floor  was  inundated,  and  in  those  years 
good  crops  of  wheat,  com,  and  beans  were  raised.  Natural  hay  fields 
in  the  valley  floor  or  in  the  tributary  valleys  were  irrigated  by  these 
overflows,  and  the  hay  cut  was  hauled  to  Albuquerque  as  late  as 
1895.  One  large  livery  stable  used  regularly  about  10  tons  a  month. 
These  hayfields  are  recorded  in  place  names  such  as  Vega  Quelites, 
at  the  mouth  of  San  Jos6  River,  Vega  Verde,  just  south  of  Ojito, 
on  the  Montafio  Grant,  and  La  Vega  de  la  China,  between  Cuba 
and  La  Ventana. 

During  the  inundations  of  the  valley  floor  the  river  channel  might 
shift  materially.  Some  of  these  shifts  north  of  Cabezon,  as  recorded 
by  the  successive  surveys,  are  of  artificial  origin.  Others,  of  doubt- 
less more  ancient  date,  are  recorded  in  this  area  by  numerous  corm- 
gations  of  the  valley  floor.  These  abandoned  channels  are  2-10  feet 
deep  and  25-150  feet  wide.  Li  them  once  lay  the  pools  of  water 
which  old  settlers  call  laguniias,  a  name  perpetuated  in  theLagunitas 
grant. 
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Deep  and  fairly  stable  channels  were  doubtless  formed  at  certain 
localities.  The  entrance  of  large  tributaries,  narrowness  of  valley 
floor,  and  other  factors  determined  the  location,  size,  and  the  period 
of  duration  of  these  channels.  The  Rio  Puerco  was,  previous  to  the 
late  eighties,  an  ephemeral  stream  of  great  length,  subject  to  numer- 
ous floods  of  short  diuration,  but  occasionally  of  great  magnitude. 
It  flowed  in  a  flood  plain  subject  to  overflow  and  had  a  discontinu- 
ous channel.  The  discontinuity  of  the  channel  affords  a  rational 
explanation  of  the  otherwise  conflicting  historical  evidence  on  the 
character  of  the  valley  and  its  watercourse. 

The  new  deep  channel  was  formed  from  the  mouth  headward. 
Thirty-four  miles  above  the  mouth,  Los  Cerros  was  abandoned  about 
1887.  San  Ignacio,  62  miles,  and  San  Francisco,  73  miles,  were  near- 
ly abandoned  in  1894,  and  the  channel  doubtless  deepened  some 
years  before,  as  the  nearby  La  Cueva  and  Duran  were  already 
abandoned.  The  deep  channel  reached  Cabezon,  no  miles  from  the 
mouth,  between  1885  and  1892.  It  is,  therefore,  fair  to  say  that  the 
cutting  of  the  existing  deep  arroyo  on  the  Rio  Puerco  took  place  in 
the  late  eighties,  although  the  completion  of  the  work  and  the  exten- 
sion of  the  arroyo  headward  into  the  tributaries  is  still  in  progress. 

QUANTITY  OF  MATERIAL  ERODED' 

As  a  result  of  surveys  made  by  George  M.  Post  for  the  Middle 
Rio  Grande  Conservancy  District,  the  cubic  volume  of  the  present 
channel  of  the  Rio  Puerco  and  the  channels  of  its  tributaries  can 
be  estimated.  The  volume  of  the  original  channels  can  be  estimated 
from  the  historical  data  hereinbefore  presented.  The  original  chan- 
nels were  less  than  5  per  cent  of  the  existing  channels.  Mud  and 
silt  have  been  swept  out  of  the  Rio  Puerco  into  the  Rio  Grande  in 
the  past  42  years  to  the  amount  of  394,882  acre-feet,  or  at  an  average 
rate  of  9,400  acre-feet  a  year. 

OVERGRAZING  IN  RELATION  TO  THE  DEEPENING  AND  WIDENING 

OF  ARROYOS 

It  has  long  been  contended  that  the  decrease  in  vegetative  cover 
brought  about  by  the  introduction  of  live  stock  promotes  run-off. 
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The  more  rapid  run-off  increases  the  magnitude  of  floods  and  the 
erosive  and  transporting  power  of  streams.  The  Indians  of  pre- 
Spanish  days  lacked  domestic  animals,  except  the  dog,  although  they 
kept  and  herded  in  the  fields  large  numbers  of  turkeys.  Herbivorous 
live  stock  were  introduced  by  the  Spanish,  who  first  entered  the 
region  in  1540/  but  did  not  found  settlements  until  Ofiate's  C<m- 
quest,  in  1 592.  For  some  time  later  the  Puerco  watershed  was  largely 
Indian  country.  It  appears  that  settlement  did  not  take  place  imtil 
the  latter  part  of  the  eighteenth  century.'  These  settlers  were  con- 
tinuously harassed  by  Navajo  raiders  and  were  ordered  to  retire  to 
the  Rio  Grande  Valley  in  1823  for  lack  of  military  protection.  The 
ntmiber  of  live  stock  grazed  in  the  area  by  these  people  was  doubtless 
small,  although  the  inhabitants  of  the  Rio  Puerco  north  of  Cabezon 
claimed  to  have  io,coo  head  of  cattle  at  this  time.'  Even  after  they 
left,  some  live  stock  were  kept  in  the  area,  for  we  know  from  Pattie's 
narrative  and  other  contemporary  sources  that  the  Navajos  main- 
tained both  horses  and  sheep  before  1825.  After  several  ineffective 
campaigns  the  Navajos  were  finally  conquered  in  1865.  Settlement 
was  begun  in  the  seventies,  and  efforts  were  made  to  have  the  Span- 
ish grants  confirmed  as  evidenced  by  the  surveys  of  1877-79,  al- 
ready mentioned.  The  country  was  not  fully  stocked  with  cattle 
until  after  1880.  'As  brought  out  on  p.  274,  destructive  erosion  fol- 
lowed promptly  in  the  period  1885-90. 

The  time  relations  are  thus  favorable  to  the  claim  that  over- 
grazing is  the  cause  of  arroyo-cutting.  There  must  have  been,  how- 
ever, a  very  nice  adjustment  of  climate  so  that  sufficient  vegetation 
would  grow  to  prevent  erosion,  but  not  so  much  but  that  the  reduc- 
tion of  that  vegetation  by  grazing  would  precipitate  destructive 
erosion. 

*  R.  E.  Twitchell,  Leading  Facts  of  New  Mexico  History,  5  vols.  (191 1  and  later). 

» In  R.  E.  Twitchell,  Spanish  Archives  of  New  Mexico,  Vol.  I  (1914),  note  claims  of 
Joaquin  Mestas,  1762-68,  on  pp.  159-60;  M.  and  S.  Montoya  grant,  possession  gix^en 

1766,  on  pp.  161-62;  Lagunitas  grant,  first  given  to  Antonio  Baca  in  1761,  on  p.  41; 
Montaflo  grant,  given  in  1753,  inhabited  20  years,  pp.  90-92;  litigation,  1753-59  ^"^^ 

1767,  on  p.  189;  1767,  on  p.  162;  1770,  on  p.  83;  Agua  Salada  grant,  given  to  Luis 
Jaramillo,  1769,  on  p.  128;  Los  Quelites  occupied  by  Antonio  Sedillo,  cerca  1762-66, 
on  p.  70. 

3  R.  E.  Twritchell,  ibid.,  p.  41. 
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On  Chaco  River/  a  siinilar  stream  some  70  miles  northwest,  an 
arroyo  has  been  cut  since  i860.  Previously,  however,  an  arroyo 
similar  to  the  modem  arroyo  was  formed  in  late  prehistoric  time. 
This  channel  was  filled  with  alluvium  and  the  floor  of  the  valley 
once  more  became  a  true  flood  plain.  Obviously  the  erosion  of  this 
prehistoric  arroyo  could  not  have  been  brought  about  by  overgraz- 
ing. On  Rio  Puerco  a  similar  ancient  arroyo,  completely  filled  by 
renewed  sedimentation,  has  been  discovered.  No  human  relics  by 
which  its  age  might  be  detemuned  have  been  foimd,  but  it  is  similar 
in  appearance  to  the  buried  arroyo  of  late  prehistoric  date  in  Chaco 
Canyon.  Thus  on  both  of  these  streams  cyclic  changes  from  sedi- 
mentation to  erosion  and  back  to  sedimentation  took  place  before 
the  introduction  of  live  stock  and  the  formation  of  the  existing 
arroyos.  It  appears  inherently  most  probable  that  these  cyclic 
changes  have  a  common,  and  doubtless  a  climatic,  cause.  The  intro- 
duction of  livestock  and  the  ensuing  overgrazing  should  be  regarded 
as  a  mere  trigger  pull  which  timed  a  change  about  to  take  place. 

CONCLUSION 

Historical  evidence  is  presented  which  shows  that  on  the  Rio 
Puerco  there  existed  before  1885  ^  sniall  channel  that  in  places  had 
banks  10-20  feet  in  height  and  in  other  places  was  insignificant. 
Floods  spread  over  the  valley  floor,  which  was  a  true  flood  plain. 
From  1885  ^o  ^^90  ^^  channel  was  deepened  and  widened,  a  process 
still  continuing  on  both  the  river  and  its  tributaries.  The  valley 
floor  has  been  abandoned  as  a  flood  plain. 

The  effect  of  this  destructive  erosion  on  agriculture  and  grazing 
has  been  disastrous.  Six  towns  have  been  abandoned,  and  some  of 
the  remaining  settlements  have  been  impoverished.  Silt  to  the 
amount  of  9,400  acre-feet  a  year  has  been  poured  into  Rio  Grande 
Valley.  It  has  choked  the  channel  of  that  river  and  increased  the 
damage  from  flood.  A  large  proportion  of  this  silt  has  been  carried 
into  Elephant  Butte  Reservoir,  and  reduces  the  storage  space  for 
water.  As  arroyo-cutting  progresses,  flood  damage  and  loss  of  stor- 

>  Kirk  Bryan,  "Recent  Deposits  of  Chaco  Canyon  in  Relation  to  the  Life  of  the 
Prehistoric  Peoples  of  Pueblo  Bonito"  (abstract),  Wash.  Acad,  Set.  Jour,,  Vol.  XVI 
(1926),  pp.  75-76. 
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age  will  continue.  The  prevention  of  further  cutting  by  the  arroyos 
and  the  restoration  of  the  stream  channels  to  something  like  their 
pristine  condition  is  a  practical  problem  of  large  importance.  Re- 
habilitation of  the  Puerco  watershed  seems  feasible  from  both  the 
physical  and  economic  aspects,  but  discussion  of  these  matters  lies 
outside  the  scope  of  this  paper. 

The  deepening  and  widening  of  the  channel  of  Rio  Puerco  is  an 
example  of  changes  in  the  channels  of  ephemeral  and  intermittent 
streams  which  have  been  coincident  with  settlement  and  the  intro- 
duction of  live  stock  throughout  the  Southwest.  The  ultimate  cause 
of  these  changes  can  only  be  completely  evaluated  by  means  of  care- 
ful historical  study. 


?--^..*<»Tw/ 


UNITED  STATES 
DEPARTMENT  OF  AGRICULTURE 

CIRCULAR  No.  37 

Washington,  D.  C.  August,  1928 


The  Protection  Forests  of  the 

Mississippi  River  Watershed  and 

Their  Part  in  Flood 

Prevention 


By 
E.  A.  SHERMAN      • 

Aflflodate  For«ptflr,  Forest  Scrvioe 


UNITED  STATES 
GOVERNMENT  PRINTING  OFFICE 
WASHINGTON 
1928 


Ths  Whitb  House, 
Washbigtan,  June  i,  1928. 

Mt  Dbab  Mjk.  Sbobdtabt  :  The  President  directs  me  to  call  your  attention  to 
the  last  provision  of  section  10  of  the  act  '*  For  the  centred  of  floods  on  the 
Mississippi  River  and  its  tributaries,  and  for  other  parposes,*'  approved  May  15, 
1928,  and  to  request  that  you  ascertain  and  report  to  him  the  extent  to  and  the 
manner  in  which  the  floods  in  the  Mississippi  Valley  may  be  controlled  by 
proper  forestry  practice. 

The  provision  referred  to  is  as  follows: 

'*  That  the  President  shall  proceed  to  ascertain  through  the  Secretary  of  Agri- 
culture and  such  other  agencies  as  he  may  deem  proper,  the  extent  to  and  tbe 
manner  in  which  the  floods  in  the  Mississippi  Valley  may  be  controlled  by  proptf 
forestry  practice." 

Sincerely  yours, 

BVEBETT  SaNDBBS, 

Secretary  to  the  PreMent. 
Hon.  WnuAM  M.  Jardinb, 

Secretary  of  AffriouXture, 


JuNv4,  1928. 

Dear  Mr.  Pbesident  :  In  compliance  with  the  terms  of  your  letter  of  June  1. 
I  have  the  honor  to  submit  herewith  an  initial  report  by  Associate  Forester 
B.  A.  Sherman  with  reference  to  the  relation  of  forestry  to  Uie  control  of 
floods  in  the  Mississippi  Valley.  Some  mimeographed  copies  of  this  report  have 
been  distributed,  but,  in  view  of  the  importance  of  the  subject  matter  in  relation 
to  the  general  problem  of  flood  control  on  the  Mississippi  River,  it  is  b^eved 
that  the  publication  and  more  general  distribution  of  the  rQ;K)rt  would  be  In 
conformity  with  the  provision  of  the  act  of  May  15,  1928. 

In  compliance  with  your  letter,  this  department  will  nt  once  proceed  to  make 
such  additional  studies  and  to  collect  such  additional  data  with  reference  to 
the  relation  of  proper  forestry  practice  to  flood  control  as  prove  to  be  practicable 
with  the  present  appropriations  and  personnel  of  the  department  and  will  sulmiit 
the  results  of  such  studies  as  soon  as  they  take  definite  form. 
Sincerely  yours, 

W.  M.  Jaboins,  Secretary. 

The  Pbdsidbnt,  The  White  House. 
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FOREWORD 


In  times  past,  even  before  the  white  man  had  disturbed  the  heavy 
forests  of  the  Mississippi  Kiver  Basin,  floods  were  Imown  there. 
With  the  settlement  of  the  country,  forest  fires,  overcutting,  and  the 
abuse  of  forest  and  other  lands  have  served  to  increase  the  possibility 
of  floods  and  their  severity  and  the  amount  and  extent  of  erosion. 
Forests  have  a  part  in  the  general  flood  and  erosion  problem,  and  it 
is  well  that  this  part  should  be  recognized.  It  should  be  emphasized, 
however,  that  it  is  not  proposed  that  forestry  should  supplant  engi- 
neering works  in  flood  control  but  that  forestry  should  supplement 
whatever  means  of  artificial  control  may  be  adopted  by  engineers. 

A  program  of  sound  forestry  development  that  will  permit  the 
forests  of  the  Mississippi  Kiver  Basin  to  exert  their  greatest  influence 
on  the  regulation  of  water  flow  should  include  protection  of  all  for- 
est lands  against  fire,  the  reforestation  of  all  denuded  lands  unsuited 
for  agriculture,  the  extension  of  proper  forest  practices  to  all  forest 
lands,  the  public  ownersliip  of  particularly  critical  areas,  the  con- 
tinuance of  existing  public  forests,  and  placing  the  public  grazing 
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lands  under  management.  This  program  should  be  supplemented 
by  additional  research  and  investigation  of  ways  and  means  for  the 
better  handling  of  forest  lands  as  a  means  of  controlling  erosion  and 
minimizing  floods. 

INTRODUCTION 

The  Mississippi  Kiver,  from  time  immemorial  and  until  prevented 
bv  artificial  barriers,  was  accustomed  every  few  years  to  inundate 
aoout  30,000  square  miles  of  land.  This  ancient  flood  plain,  which 
under  levee  protection  had  been  developed  into  a  very  rich  territory, 
was  the  scene  of  the  flood  of  1927  (fig.  1),  the  greatest  physical 
disaster  in  American  history.  Uncontrollable  waters  inundated 
about  18,000  square  miles  of  country  and  dispossessed  about  750,000 
people  of  their  homes,  some  temporarily  and  some  permanently. 
The  property  loss  was  appalling.  Fortunately,  about  12,000  square 
miles  of  the  richest  portions  of  the  ancient  flood  plain,  as  well  as  the 
city  of  New  Orleans,  were  saved  by  protecting  levees. 

This  disaster  removed  every  doubt  that  the  problem  of  controlling 
floods  on  the  Mississippi  Eiver  is  a  national  responsibility,  challeng- 
ing the  best  efforts  or  every  public  a^ncy.  The  Forest  Service  re- 
sponded by  promptly  imdertaKing  an  investigation  of  the  forests  and 
forest  lands  of  the  Mississippi  watershed  to  determine  their  relation 
to  the  great  flood  problem  and  the  measure  in  which  they  might  be 
made  to  contribute  to  its  solution.  The  purpose  of  this  publication 
is  to  present  in  broad  outline  the  fruits  of  that  study. 

The  study  did  not  include  the  special  field  of  the  engineer  who 
seeks  to  control  floods  by  such  structures  as  levees^  spillways^  and 
reservoirs,  a  field  already  filled  by  the  Mississippi  River  Commission 
and  the  engineers  of  the  War  Department.  It  did  include  an  inves- 
ti^tion  oi  land-surface  conditions,  particularly  in  forest  regions, 
with  a  view  to  determining  if  better  land  use  might  lower  flood  crests 
and  reduce  flood  hazards.  The  activities  recommended  as  a  result  of 
this  study  are  proposed  as  supplementary  to  engineering  works  and 
in  no  sense  as  an  alternative. 

SCOPE  OF  STUDY 

While  this  is  primarily  a  report  on  the  protective  influence  of 
Mississippi  Valley  forests,  the  study  upon  which  it  is  based  neces- 
sarily covered  surface  conditions  and  land  use  generally.  The  start- 
ing point  was  the  self-evident  fact  that  the  condition  of  the  land 
surface  has  a  direct  influence  on  the  amount  of  water  held  and 
retained  by  the  soil,  on  the  time  and  rapidity  of  run-off,  and  on  the 
silt  content  of  streams  contributing  to  floods,  as  well  as  on  the  volume, 
velocity,  and  turbidity  of  the  water  itself.  It  follows  that  any  form 
of  lana  use  which  affects  the  condition  of  the  surface  has  a  direct 
bearing  on  the  run-off  from  that  land. 

One  of  the  important  uses  of  land  surface  is  for  the  production 
of  forest  crops.  Land  so  used  constitutes  about  one-fifth  of  the  totel 
land  surface  of  the  basin.  The  forests  usually  occupy  regions  of 
relatively  heavy  rainfall,  and  embrace  a  large  percentage  of  the 
areas  oi  roughest  topography  and  greatest  elevation.  These  are, 
generally  speaking,  the  regions  from  which  run-off  is  most  rapid. 
Such  forest  lands  doubtless  play  a  relatively  larger  part  in  the  flood 
problem  than  mere  area  woula  indicate.    Determining  what  areas 
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are  now  in  forests  or  could  advantageously  be  reforested  and  estimat- 
ing their  influence  on  run*off  and  stream-flow  condition  come  within 
the  field  of  Forest  Service  responsibility.  This  study  was  limited 
to  that  field,  excepting  as  studies  of  range,  pasture,  agricultural, 
and  even  barren  lands  were  necessary  to  determine  whether  or  not  the 
extension  of  forests  to  lands  of  some  other  class  was  practicable  or 
desirable.  The  field  of  this  study  obviously  covered  activities  and 
conditions  which  are  factors  entering  into  the  flood  problem  but 
which  do  not  usually  come  within  the  field  of  the  construction  en- 
gineer's observations  and  operations. 

MISSISSIPPI   WATERSHED  ALWAYS   LARGELY   NONFOREST  LAND 

The  Mississippi  Basin  has  always  been  conspicuous  among  the 
great  river  basins  of  the  world  for  its  large  percentage  of  nonforest 
land.  (See  fig.  4,  p.  16.)  Comparatively  speaking,  it  has  always 
been  a  lightly  forested  country.  Originally  60  per  cent,  it  is  now 
80  per  cent,  nonforest  land. 

Also  floods  in  the  Mississippi  have  been  recorded  as  far  back  as 
history  reaches.  De  la  Vega,  in  describing  the  difficulties  encoun- 
tered Dv  De  Soto's  men  when,  following  their  leader's  death,  they 
determfned  to  build  boats  and  descend  the  Mississippi,  says : 

Then  God,  our  Lord,  hindered  the  work  with  a  mighty  flood  of  the  great 
river,  which,  at  this  time,  began  to  come  down  with  an  enormous  Increase  of 
water,  which  in  the  beginning  overflowed  the  wide  level  ground  between  the 
river  and  the  cliffs;  then  little  by  little  it  rose  to  the  top  of  the  cliffs.  Soon 
it  began  to  flow  over  the  fields  in  an  immense  flood,  and  as  the  land  was  level, 
without  any  hi  Us,  there  was  nothing  to  stop  the  inundation.  The  flood  was 
forty  days  in  reaching  its  greatest  height,  which  was  the  twentieth  of  April, 
and  it  was  a  beautiful  thing  to  look  upon  the  sea  where  there  had  been  fields, 
for  on  each  side  of  the  river  the  water  extended  over  twenty  leagues  of  land, 
and  all  of  this  area  was  navigated  by  canoes,  and  nothing  was  seen  but  the 
tops  of  the  taUest  trees. 

The  report  on  this  river  submitted  in  1861  to  the  Bureau  of  Topo- 
graphic Engineers,  War  Department,  by  A.  A.  Humphreys  and  H.  L. 
Abbot  lists  floods  as  having  occurred  in  1718,  1735,  1770,  1782,  1786, 
17M,  1796,  1799,  1809,  1811,  1813,  1815,  1816,  1823,  1824,  1828,  1838, 
1844,  1847,  1849,  1850,  1851,  1858,  and  1859.  The  serious  floods  of 
more  recent  times  have  been  in  1882, 1892, 1897, 1898, 1903, 1907, 1912, 
1913, 1916, 1920, 1922,  and  1927.  The  highest  recorded  stage  of  water 
previous  to  1927  on  the  lower  portions  of  the  river,  was  reached  by 
the  flood  of  1922. 

It  is  difficult  to  make  a  fair  comparison  as  to  severity,  between  the 
later  floods  and  those  of  earlier  times.  Before  the  construction  of 
levees  high  water  every  year  inundated  a  considerable  area  of  low 
country.  Naturally,  as  the  levee  system  has  been  constructed  and 
the  stream  confined,  the  tendency  has  been  for  the  waters  to  reach 
higher  and  hijgher  levels.  Even  without  any  increase  in  precipita- 
tion or  run-on,  this  would  be  the  natural  result  of  excluding  the 
flood  waters  from  lands  formerly  subject  to  overflow. 

It  was  early  evident  that  for  reliable  information  on  how  run-off 
was  being  influenced  by  the  presence  or  absence  of  forests,  a  study 
must  be  made  in  detail  of  the  actual  source  of  run-off.  The  re^- 
men  of  a  stream  at  any  given  point  is  a  composite  of  all  factors  in- 
fluencing run-off  from  the  entire  area  above.  Influences  construc- 
tively beneficial  on  one  drainage  unit  may  be  neutralized  by  destruc- 
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tive  factors  on  some  other  contributing  stream.  Obviously  the  flood 
waters  as  they  reach  the  leveed  region  are  a  mixture  coming  from 
all  kinds  of  watersheds,  some  well  protected,  some  poorly,  some  not 
at  all. 

The  total  area  of  the  Mississippi  River  Basin,  within  the  United 
States,  including  the  lands  subject  to  inundation,  is  1,231,492  square 
miles.  So  vast  an  area  is  hard  to  treat  as  a  unit-  Diversity  of 
climate,  cover,  and  human  use  adds  complexity  to  immensity.  Al- 
though only  about  244,000  square  miles  of  forest  lands,  or  about 
20  per  cent  of  the  total  area,  are  involved  in  the  problem,  these  forest 
lands  are  distributed  throughout  the  humid  portions  of  the  entire 
basin.  Furthermore,  the  use  of  forest  lands  must  be  coordinated  on 
a  practical  basis  with  the  use  of  other  kinds  of  lands  adjoining. 

Though  the  source  of  the  great  volume  of  water  in  the  1927  flood 
was  largely  the  run-o£F  from  heavy  and  prolonged  rainfall  in  the 
lower  central  valley,  at  the  same  time  a  factor  to  be  reckoned  with 
at  all  times  is  the  contribution  which  each  individual  drainage  unit 
may  reasonably  be  expected  to  make  to  the  main  flow  at  any  given 
time.  For  a  tnorougn  understanding  of  the  problem  it  was  there- 
fore necessary  to  consider  the  watershed  both  in  detail  and  as  a  unit. 

IMPORTANT  DATA  LACKING 

In  the  course  of  this  study  it  was  found  that  reliable  data  essential 
to  accurate  determination  were  in  many  instances  nonexistent.  Topo- 
graphic maps,  soil  maps,  forest  maps  were  too  often  lacking  for 
important  regions. 

It  seems  fundamental  to  a  carefully  planned  study  of  land  use, 
covering  long-time  periods,  that  there  oe  available  accurate  data 
for  each  of  the  major  tributaries  of  the  river  showing  annual  and 
periodic  run-off  and  total  and  periodic  volumes  of  silt  content 
Dependable  data  on  silt  content  were  woefully  lacking.  Determina- 
tions made  many  years  ago  could  not  be  checked  against  similar  data 
of  more  recent  aate  because  recent  measurements  had  not  been  made. 
A  complete  record  of  stream-flow  measurements  and  silt  determina- 
tions at  some  point  below  Cairo  and  on  each  of  the  principal  tribu- 
taries entering  the  Mississippi  River  below  that  point  and  covering 
the  past  four  decades  would  have  been  of  inestimable  value  in  this 
study.  Such  records  beginning  in  1928  would  become  increasingly 
valuable  from  year  to  year.  Regardless  of  any  light  the  data  might 
throw  on  the  flood  problem,  it  would  give  a  splendid  check  on  the 
problem  of  land  use  and  the  trend  of  soil  erosion.  By  means  of  such 
records  it  would  be  possible  at  any  time  to  determine  whether  or 
not  efforts  in  reforestation,  forest  protection,  contour  plowing,  and 
farm  terracing  were  reducing  the  burden  of  silt  in  the  river  at  Cairo 
or  in  any  of  the  tributaries  under  observation.  For  that  reason  the 
absence  of  such  data  is  noted  in  this  report,  and  the  desirability  of 
securing  accurate  information  of  this  kind  is  given  a  place  in  the 
conclusions  and  recommendations. 

MAJOR  BASINS  OP  THE  MISSISSIPPI 

A  systematic  investifjation  of  the  forested  watersheds  of  the  Mis- 
sissippi Valley  and  their  relation  to  the  floods  of  that  river  required 
a  somewhat  arbitrary  subdivision  of  the  entire  region,  first  into 
major  basins  and  then  into  individual  drainage  units. 
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The  subdivision  into  six  major  basins  which  was  finally  adopted 
for  this  study  is  shown  in  Figure  2.  This  subdivision  appears  to  be 
generally  followed,  with  perhaps  some  minor  modifications,  by  all 
agencies  in  studying  the  Mississippi  flood  problem.  It  follows  largely 
the  classification  used  in  the  report  of  1861  by  Humphreys  and 
Abbot.  These  authors,  however,  treated  the  St.  Francis  River  and 
the  Yazoo  Basin  each  as  distinct  major  basins.  The  subdivision  of 
the  major  basins  into  principal  drainage  units  used  by  the  Forest 
Service  in  making  the  study,  with  the  areas  of  each  major  basin 
and  each  drainage  unit  thereunder,  is  shown  in  Table  1, 

Table  1. — Mi8si98ippi  River  drainage — Areas  of  major  and  minor  haHns 

within  the  UniML  States  * 


Basin  and  river  number 


Ohio  River: 

1.  Allegheny 

2.  Beaver 

3.  Big  Sandy 

4.  Cumberland 

5.  Green 

6.  Guyandot 

7.  Kanawha. 

8.  Kentucky 

9.  Licking^ 

10.  Little  Kanawha 

11.  Miami 

12.  Monongi^ela 

13.  Muskingum 

14.  Ohio  (direct) 

15.  Salt 

16.  Scioto 

Tennessee 

17.  Clinch 

18.  French  Broad 

19.  Hiwassee 

20.  HoMon 

21.  Little  Tennessee 

22.  Tennessee  (direct) 

23.  Wabash 

Upper  Mississippi  River  * 

24.  Black 

25.  Chippewa 

26.  Des  Moines 

27.  lUinois 

27a.  DesPlaines 

27b.  Kankakee 

28.  Iowa-Cedar 

29.  Kaskaskia 

30.  Minnesota 

31.  Mississippi    (direct— below    St. 

Paul  and  above  junction  with 
Missouri  on  west  side  and 
above  junction  with  Ohio  on 
east  side) 

31a.  Big  Muddy 

65.  Mississippi  (direct— on  west  side 
between  Missouri  and  Ohio 
River  Junctions) 

32.  Mississippi  (above  St.  Paul) 

33.  Rock 

34.  Skunk 

35.  St.  Croix 

36.  Wisconsin 

Lower  Mississippi  River:' 

37.  Bayou  Tallahala 

38.  Big  Black 

39.  Homochitto 

40.  Lower  Mississippi  (direct) ' 


Square 
milet 

11,683 
3.182 
4,250 

17,939 
9,329 
2.354 

12,303 
6^945 
3,742 
2.382 
5.352 
7,339 
8,052 

26,239 
2,986 
6,361 

40,423 
4.278 
5.052 
2,702 
3, 826 
2,549 

22,016 

32,912 

2,920 
9,379 

14,184 

21,631 
1,425 
5,188 

12,496 
5,812 

16,264 


34.300 
2,402 


5.748 

20,449 

10.765 

4,323 

7,664 

11,903  , 

1,046 

3,559 

1,261 

33,002 


Lower  Mississippi  Rfver^-Contintied. 

41.  Vazoo  (bottomlands) 

42.  Yazoo  (hi^lands) 

Missouri  River: 

43.  Jefferson-Mad fson-Oallatln 
Forks 

Little  Missouri 

Marias - 

Milk 

Missouri  (direct— Cheyenne 
River  to  mouth  of  Milk  River). 

Musselshell 

Upper    Missouri   (above   Milk 

River) 

Yellowstone 

Big  Horn 

Powder 

Yellowstone  (direct) 

Cheyenne 

James : 

Kansas - -.. 

56.  Little  Sioux  and  Floyd 

57.  Missouri   (direct— C  h  e  y  e  n  n  e 
River  to  Missouri  State  line).. 

Niobrara , 

Platte 

Platte  (main) 

South  Fork  Platte 

Sk)ux 

White  (S.  Dak.) 

Gasconade 

Grand , 

Missouri  (directt  in  Missouri).. 

_  .  Osage 

Arkansas— white  River: 

Arkansas 

68.  Arkansas  (direct) 

69.  Canadian 

70.  Cimarron 

71.  White 

Red  River— Ouachita: 

72.  Ouachita 

73.  Red 


44. 

45. 
46. 
47. 

48. 
49. 


50. 
51. 
52. 
53. 
54. 
55. 


68. 

50. 
60. 
61. 
62. 
63. 
64. 
66. 
67. 


SUMMARY  BY  MAJOR  BASINS 


Ohio 

Upper  Mississippi. 
Lower  Mississippi. 

Missouri 

Arkansas- White. . . 
Red-Ouachita 


Total. 


Area 


Spure 

vdiet 
7,321 
MM 


13.940 
SL351 
7,079 

15,012 

82,709 
8L608 

25.827 
70tl72 
23,067 
13.480 
33,635 
25,510 
20,715 
50.710 
5,801 

31,43S 

11,875 

65,832 

34.045 

8.212 

10^209 

3,540 

7. 831 

17.232 

14.967 

161X664 
95^867 
47.552 
17.745 
27.678 

18.643 
08^548 


208.782 
186.853 

52.688 
511.630 
188.342 

88,191 


1,231,492 


1  Based  on  planimetric  measurements  of  United  States  Geological  Survey  maps  applied  to  the  actoal 
surveyed  areas  of  the  States.  Canadian  drainage  of  12,934  square  miles  in  the  Missouri  Basin  is  not 
Included. 

>  The  drainage  of  the  Mississippi  River  proper,  excluding  the  Ohio,  Missoorl,  Arkansas,  and  Red  River 
Basins,  is  divided  at  Cairo.  111.,  into  upper  Mississippi  and  lower  Mississippi. 

*  Includes  5,441  square  miles  of  indeterminate  drainage  such  as  the  Atchamlaya  River  and  other  inter- 
connected waterways  in  southern  Louisiana. 
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For  a  proper  understanding  of  the  protective  influence  of  the  for* 
ests  of  the  Mississippi  River  drainage,  their  relationship  to  floods, 
and  their  possibilities  and  potentialities  as  factors  in  stream-flow 
reflation,  due  consideration  must  be  given  to  certain  well-recog- 
nized characteristics  of  running  water  and  the  relationship  which 
forests  bear  *  to  soil  and  water  conservation.  It  is  commonly  stated 
as  a  law  of  physics  that  the  erosive  or  abrading  power  of  a  stream 
varies  as  the  square  of  its  velocity.  For  example,  if  the  velocity  of 
a  stream  is  increased  10  times,  its  erosive  power  is  increased  100 
times.  It  is  also  commonly  stated  as  an  immutable  law  that  the 
transporting  power  of  water  varies  as  the  sixth  power  of  its  velocity. 
For  example,  if  the  velocity  of  a  stream  is  increased  ten  times,  its 
transporting  power  is  increased  1,000,000  times.  Le  Conte  deter- 
mined by  experimentation  that  a  current  having  a  velocity  of  2  miles 
an  hour  will  move  in  its  channel  fragments  of  stone  the  size  of  a  hen's 
egg,  weighing  about  3  ounces.  From  this  he  calculated  that  a  cur- 
rent with  a  velocity  of  20  miles  an  hour  will  carry  bowlders  weighing 
100  tons.  This  is  doubtless  movement  along  the  bottom  of  the 
channel. 

It  is  the  understanding  of  the  writer  that  such  so-called  "  laws  " 
are,  owing  to  certain  variable  influencing  factors,  mutable,  although 
the  examples  cited  of  the  comparative  transporting  power  of  river 
currents  furnish  a  fair  criterion  of  probable  results. 

FORESTS   IN   RELATION  TO   EROSION  AND   STREAM   PLOW 

It  does  not  require  demonstration  or  the  introduction  of  scientific 
data  to  sustain  the  self-evident  fact  that  water  falling  on  steep  lands 
tends  to  run  off  rapidly.  The  examples  just  cited  show  that  erosion 
is  tremendously  increased  by  rapidity  of  run-off.  It  follows  that  for 
any  given  type  of  soil  the  steepest  lands  are  most  subject  to  erosion. 
Therefore  it  is  upon  steep  rough  lands  that  forests  as  an  erosion- 
preventive  factor  are  most  important. 

The  forest  breaks  the  impact  of  rainfall  and  retards  the  hasty 
run-off  in  the  following  way:  (1),  its  canopy  of  leaves  or  needles, 
with  supporting  twigs,  Branches,  and  trunks,  catches  the  first  impact 
of  precipitation  and  absorbs  the  first  shock  of  its  fall.  Instead  of 
beating  directly  upon  the  earth  the  raindrops  are  shattered  and 
either  evaporate  or  settle  slowly  in  the  form  of  mist,  or  reassemble 
and  trickle  down  the  trunk  and  branches,  or  drip  to  the  ground. 
The  surface  of  the  forest  floor  frequently  has  an  understory  of 
young  growth  or  shrubs,  vines,  and  other  vegetation  which  may 
again  break  the  impact  of  fall.  Under  all  these,  at  least  in  the 
typical  virgin  forest  of  the  Temperate  Zone,  is  usually  an  accumula- 

^  Lb  Contb,  Joseph,  klbmexts  of  geology.  Bd.  5.  667  p.  illus.  N.  Y.  1903.  Page 
11,  *•  l4»w  of  variation  of  erosive  power. — The  erosive  power  of  water,  or  the  power  of 
overcoming  cohesion,  varies  as  the  square  of  the  velocity  of  the  current."  Pages  19-20, 
**  By  mathematical  analysis  the  law  is  determined.  That  is,  the  transporting  power  of  a 
carrent  or  the  weight  of  the  largest  fragment  it  can  carry  varies  as  the  sixth  power  of 
tbe  velocity." 

Gibson,  A.  H.  hydraulics  and  its  application.  Ed.  3.  801  p.  illus.  N.  Y.  1905. 
Page  822,  "  While  the  erosive  power  of  water  varies  as  the  square  of  its  velocity,  its 
transporting  power,  or  the  power  to  move  bowlders,  etc.,  w^hich  may  lie  in  its  path,  varies 
approximately  as  v*.*' 

GILLBBT,  G.   K.      THE  TRANSPORTATION  Or  DfiBBIS   BY   RUNNING    WATER.       U.    8.  GeOlOgical 

Survey.  Professional  Paper  No.  86.  263  p.  illus.  1914.  For  a  careful  study,  having 
for  its  Dorpose  the  empirical  derermination  of  the  relation  which  the  load  of  solids  sw^t 
along  the  bed  of  a  river  bears  to  its  velocity  and  other  important  factors  of  control,  the 
reader  Is  referred  to  this  professional  paper. 
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tion  of  twigs,  leaves,  needles,  moss,  and  other  vegetative  growth 
forming  an  absorptive  layer  or  carpet  of  humus  often  6  inches  or 
more  in  depth.  Lying  as  it  does,  shielded  from  the  wind  and  sun, 
this  deposit  of  humus  is  protected  from  rapid  surface  evaporation, 
while  affording  most  favorable  under-suriace  conditions  for  the 
percolation  of  moisture  into  the  soil. 

This  layer  of  humus  varies  quantitatively  and  qualitatively  accord- 
ing to  type,  location,  and  use.  Qualitatively  the  humus  from  the 
conifers  is  more  effective  as  a  moisture  absorbent  than  that  from 
hardwoods.  Quantitatively  it  is  greatest  in  the  spruce-balsain-white 
cedar-hemlock  type  of  forest  prevalent  at  the  higher  elevations  or 
in  northern  forests  and  smallest  in  hardwood  regions  of  the  South, 
where  the  practice  of  burning  the  woods  annually  is  prevalent  and 
where  decomposition  of  vegetable  litter  is  most  rapid  and  complete. 
Under  favorable  conditions  the  layer  of  humus  in  a  well-managed, 
well-protected  forest  of  the  spruce-balsam-white  c^dar-hemlock  type 
may  be  as  much  as  6  inches  deep.  Varying  with  the  type  of  forest, 
the  age  class  of  the  stand,  the  quality  and  kind  of  site,  and  the  degi-ee 
of  protection  and  management,  the  depth  of  the  humus  will  shade 
down  from  6  inches  to  the  comparatively  small  accumulation  of  a 
single  season,  which  becomes  nil  immediately  following  a  fire. 

Under  ordinary  rainfall  conditions  this  humus  is  capable  of  absorb- 
ing and  holding  a  considerable  quantity  of  water  for  evaporation, 
percolation,  or  transpiration.  Tlie  amount  of  moisture  thus  actually 
absorbed  varies;  but  a  quarter  of  an  inch  in  depth  of  rainfall  for 
each  inch  of  depth  of  humus  or  leaf  litter  is  known  to  be  conservative. 
This  ratio  has  been  used  in  all  calculation,s  in  this  report  unless  other- 
wise specified.  In  addition  to  the  moisture  absorbed  the  forest  retards 
or  holds  in  temporary  restraint  an  amount  of  water  often  many  times 
as  great  as  the  volume  actually  absorbed.  The  process  of  absorption 
itself  is  not  instantaneous.  Tlie  forest  floor  does  not  expend  its  full 
absorptive  influence  on  the  first  brief  shower,  but  the  process  con- 
tinues over  a  considerable  period.  Even  in  entire  immei"sion  about 
24  hours  are  required  to  complete  saturation,  and  under  rainfall 
conditions  absorption  continues  for  48  hours. 

While  moisture  is  being  absorbed  by  the  mat  of  humus,  the  forest- 
crown  cover  and  forest  litter  also  hold  back  or  retard  the  run-off  of 
water  not  actually  absorbed.  Through  such  a  combination  of  influ- 
ences a  forest  having  a  good  crown  cover  and  a  good  blanket  of 
humus  can  be  relied  upon  to  absorb  and  retain  for  later  and  more 
gradual  and  beneficial  transmission  a  very  great  part  of  even  an 
unusually  heavy  rainfall.  Instances  are  recorded  in  which  a  forest 
with  deep  humus  or  leaf  litter  did  not  give  off  any  water  in  the 
form  of  surplus  run-off  even  on  the  steepest  slopes  after  a  rainfall 
of  2.4  to  2.8  inches.  This,  however,  is  beyond  what  can  ordinarily 
be  relied  upon. 

During  an  extended  period  of  rainfall  the  quantity  of  water 
diverted  from  run-off  by  being  absorbed  by  the  mat  of  humus  is 
materially  supplemented  by  the  amount  of  evaporation,  percolation, 
and  transpiration  taking  place  during  the  same  period.  In  addition 
the  forest  operates  much  like  a  check  dam  through  retarding  run-off 
by  mechanical  obstruction.  The  rainfall  which  is  not  at  once  ab- 
sorbed or  permanently  impounded  sinks  into  a  tangled  mass  of 
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accumulated  vegetation,  fills  up  its  interstices,  and  slowly  searches 
out  through  a  maze  of  moss,  needles,  leaves,  twigs,  and  other  vege- 
tative growth,  the  path  of  least  resistance  down  the  slope.  In  this 
way  rainfall,  which  would  othei'wise  reach  the  nearest  brook  in  a 
few  hours,  may  be  delayed  for  days  or  even  weeks,  may  finallv  reap- 
pear in  some  spring,  or  may  be  taken  up  by  some  plant  ana  agam 
transmitted  to  the  atmosphere  without  ever  contributing  to  stream 
flow. 

The  forest,  its  understorj  of  brush,  and  the  blanket  covering  of 
humus  not  only  break  the  impact  of  precipitation  and  hold  in  tem- 
porary suspension  a  considerable  volume  of  water,  but  their  com- 
bined influence  tends  to  make  the  underlying  soil  and  subsoil  more 
receptive  to  percolation.  The  soil  is  loosened  by  the  roots  and 
shielded  by  brush  and  trees  from  being  backed  by  the  sun  and  packed 
by  the  tramping  of  stock.  Accretions  of  humus  in  the  soil  itself  also 
increase  the  permeability  and  water-retaining  capacity  of  the  soil. 
The  mulch  covering  also  keeps  the  soil  moist,  so  that  the  forces  of 
*  absorption  as  well  as  gi'avitation  may  operate  most  effectively  in  help- 
ing to  transmit  to  the  underlying  soil  the  excess  moisture  held  in 
temporary  captivity. 

The  forest,  the  Brush,  and  the  humus  layer  also  tend  to  conserve 
precipitation  in  the  form  of  snowfall  by  protecting  the  surface  of 
the  soil  from  freezing.  Rain  falling  on  ground  already  solidly 
frozen,  or  water  from  melting  snow  on  frozen  ground,  runs  off  as 
though  from  a  tin  roof.  On  the  other  hand,  even  in  midwinter 
after  the  ground  in  the  open  is  frozen  solidly,  moisture  from  melting 
snow  or  rain  can  usually  find  its  way  through  open  spaces  of  the 
coarse  top  cover  of  forest  litter  into  the  protected  layers  oelow  where 
it  can  be  finally  taken  up  by  the  soil. 

The  presence  of  forest  cover  on  a  given  watershed  may  under  cer- 
tain conditions  increase  the  run-off  from  some  limited  area  during 
the  spring  flood  period.  This  can  happen  when  an  unseasonably 
warm  heavy  rain  encounters  a  winter's  snow  accumulation.  There 
is,  of  course,  a  limit  to  the  capacitjy  of  forest  cover  to  retain  moisture 
and  retard  run-off.  When  this  limit  is  reached  a  high-water  stage 
follows.  Had  the  forest  been  cleared  away  and  the  bare  soil  exposed 
to  frost,  wind,  and  sun,  most  of  the  winter's  snowfall  would  have 
been  dissipated  and  the  freshet  limited  in  volume  largely  to  the 
immediate  rainfall,  little  if  any  of  which  would  have  been  retained 
by  the  frozen  ground.  The  resulting  flood,  while  much  more  flashy 
than  from  a  forested  watershed,  might  not  reach  even  as  high  a  stage 
and  would  be  of  very  brief  duration.  However,  an  increase  in  flood 
flow  caused  by  forest  protection  is  the  rare  exception,  and  over  a 
large  area  would  be  offset  by  beneficial  results  from  other  drainage 
units.  The  general  tendency  of  the  forest  co\^er  is  to  ameliorate 
freshet  condition,  and  over  anv  large  area  the  general  tendency 
always  prevails — ^the  peak  of  tfie  flood  is  not  so  quickly  reached"; 
the  run-off  is  spread  over  a  longer  period  of  time ;  erosion  is  reduced ; 
and  damage  by  silting  and  washing  is  correspondingly  lessened. 

In  conformity  with  the  known  conduct  of  running  streams  as 

stated  in  the  opening  paragraph  of  this  section,  forests  reduce  the 

eroding  and  transporting  power  of  water  by  reducing  the  rapidity 

of  run-off.     In  addition  they  are  a  direct  physical  obstacle  to  erosion 
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because  they  have  large,  strong,  well-anchored  roots  which  hold  soil, 
subsoil,  and  rocks  firmly  in  place.  A  forest  with  a  good  understory 
of  brush  and  a  deep  layer  of  humus  is  undoubtedly  the  best  con- 
servator of  soil.  Not  only  is  the  loss  held  to  the  negligible  quantity 
removed  by  percolation,  out  actual  additions  of  fertile  material  are 
made. 

This  factor  of  erosion  is  exceedingly  important  in  flood-omtrol 
work.  2k)n  called  attention  to  this  fact  in  the  final  report  of  the 
National  Waterways  Commission,  page  246,  saying : 

Erosion  has  k  bearing  on  the  height  of  flood  water  in  the  river,  since  sedi- 
ment carried  by  the  rivers  and  the  coarser  detritus  brought  down  by  mountain 
streams  often  increases  stream  volume  to  such  an  extent  that  the  height  of 
the  water  Is  raised  far  beyond  the  point  it  would  reach  if  it  came  free  of 
detritus  and  sediment. 

Not  only  does  the  presence  of  sand  and  gravel  in  the  water  in- 
crease the  volume  of  the  flood  and  raise  its  height,  but  in  addition 
such  abrasive  material  furnishes  teeth  to  the  freshet  and  enables 
it  to  tear  up  the  earth,  wear  away  embankments,  and  carry  off 
accumulations  of  soil  and  other  material  otherwise  safe  from  the 
ordinary  attacks  of  flood  waters.  Erosion  fattens  as  it  feeds.  Its 
progress  is  accelerated  by  its  spoils  of  victory.  The  first  few  cubic 
yards  of  sand  that  enable  the  stream  to  wear  away  the  protecting 
covering  of  sod  from  an  exposed  embankment  may  expose  a 
thousand  cubic  yards  of  similar  material  to  easy  capture  by  the  flood 
waters  that  follow. 

The  terrific  power  of  mountain  freshets  has  been  pointed  out  by 
the  famous  French  engineer  Demontsey,  who  found  that  one  sudi 
torrent  brought  down,  after  one  storm,  in  85,000  cubic  yards  of 
water,  over  221,000  yards  of  detritus,  or  more  than  two  and  one-half 
times  its  own  water  volume.  Those  who  witnessed  the  havoc 
wrought  in  Pueblo,  Colo.,  by  the  flood  at  the  headwaters  of  the 
Arkansas  River,  realize  the  destructive  power  of  liquid  mud.  The 
Mississippi  River  in  full-flood  flow  fortunately  does  not,  even  re- 
motely, approach  the  speed  of  a  mountain  torrent.  It  would  not, 
therefore,  be  capable  oi  bearing  so  great  a  percentage  of  silt  as  a 
swifter  stream.  It  is  regretted  that  this  study  failed  to  unearth 
any  reliable  figures  of  recent  date  on  silt  content.  Figures  giving 
averages  over  long  periods  and  for  varying  conditions  of  flow  are 
obviously  no  index  to  actual  silt  content  at  flood  crest,  which  is  the 
critical  point.  Available  data  seem  to  indicate  that  the  waters  of 
the  Missouri  River  at  full-flood  stage  may  contain  as  much  as  3  per 
cent  foreign  matter.  No  estimate  is  attempted  as  to  the  probaole 
silt  content  of  the  recent  Mississippi  flood  at  crest.  This  much, 
however,  is  certain — the  country  would  l)e  much  richer  and  much 
better  off  if  the  eroded  soil,  the  amount  of  which  is  known  to  have 
been  great  in  the  aggregate  though  it  may  not  have  made  up  a  large 
percentage  of  the  flood  content,  had  remained  in  place  imdisturbed. 
.  Forests  are  not  the  only  safeguards  against  erosion.  Any  vegeta- 
tive cover  has  a  tendency  to  retard  run-on  and  check  erosion.  A  good 
brush  cover  or  a  bluegrass  sod  is  very  much  better  than  an  open  stand 
of  timber  which  has  been  heavily  grazed  or  through  which  a  fire  has 
recently  run.  However,  the  combination  of  trees,  undergrowth,  and 
forest  litter  which  is  secured  under  adequate  fire  protection  and 
forest  management,  is  best  for  critical  areas — ^that  is,  areas  which 
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owing  to  natural  features  are  in  danger  of  extensive  washing.  The 
canopy  is  most  complete,  the  humus  protection  most  thorough,  and 
the  roots  strongest.  It  is  always  recommended  for  permanent  pro- 
tection purposes  rather  than  brush  or  vines,  for  the  reason  that  it  is 
of  value  not  only  as  a  conserver  of  soil  but  for  its  wood  crop.  Tree 
planting  to  prevent  erosion  or  for  water  conservation  is,  of  course, 
not  recommended  for  fields  which  can  be  profitably  plowed  and 
cropped  without  destructive  soil  washing.  Nor  are  forests  recom- 
mended for  the  more  moderate  slopes  with  soil  which  permits  the 
establishment  of  a  good  grass  cover  sufficient  to  prevent  destructive 
erosion  and  where  the  economic  value  of  such  cover  equals  or  exceeds 
that  of  the  forest.  A  good  grass  cover,  where  it  can  be  secured  and 
i]j}aintained,  is  an  excellent  safeguard  against  erosion  except  on  the 
steepest  slopes.  As  a  factor  in  water  storage  or  regulation,  however, 
it  does  not  compare  with  a  well-managed  forest. 

The  question  of  whether  or  not  total  run-off  is  increased  or  dimin- 
ished by  the  presence  of  forests  is  one  which  does  not  admit  of  a 
categorical  answer.  The  character  of  soil,  the  gradient,  and  the  time, 
duration,  quantity,  and  form  of  precipitation,  as  well  as  the  character 
of  the  cover,  all  enter  into  the  equation.  Obviously,  the  ratio  of  total 
run-off  to  precipitation  will  be  greatest  where  the  slope  is  steepest, 
the  soil  most  impervious,  and  vegetation  most  scanty.  In  such  a  case 
the  maximum  run-off  occurs  at  once. 

Usually  immediate  run-off  is  not  desirable.  Ideal  conditions  are 
usually  found  in  regularity  of  flow,  regularity  at  least  during  the 
period  of  beneficial  use  and  sufficient  to  avoid  an  embarrassing  sur- 
plus. In  some  cases,  such  as  on  a  watershed  which  is  a  source  of 
water  supply  for  irrigation,  power,  or  domestic  use,  the  maximum 
sustained  volume  of  run-off  is  desirable — ^the  greater  the  supply  the 
larger  the  acreage  irrigated,  the  greater  the  power  development,  or 
the  more  generous  the  domestic  supply. 

Trees  consume  water.  A  rapidly  growing  forest  may  during  the 
year  consume  and  transmit  into  the  air  a  volume  of  water  equivalent 
in  depth  to  12  inches  over  its  entire  area.  On  rocky  slopes,  upon 
which  through  generations  the  forest  has  spread  its  carpet  of  humus 
to  hold  in  its  store  of  moisture  and  to  help  secrete  water  in  crevices 
where  it  may  be  reached  by  the  searching  tree  roots  and  used  in  plant 
growth,  the  forest  obviously  uses  moisture  which  otherwise  would  have 
contributed  to  immediate  run-off.  But  this  water  is  only  used;  not 
destroyed.    In  the  atmosphere  it  is  again  available  for  precipitation. 

The  flood  problem  is  measured  by  the  volume  of  run-off.  Only  a 
part  of  the  total  precipitation  on  any  watershed  ever  appears  as  run- 
off. Necessarily  that  part  of  precipitation  which  passes  into  the 
atmosphere  either  by  evaporation  or  transpiration  can  not  appear 
in  stream-flow  measurements  without  again  being  deposited  in  some 
form  of  precipitation.  On  the  other  hand  that  part  which  passes  into 
the  soil  as  percolation  must  eventually  appear  as  run-off  unless 
evaporated  or  taken  up  in  plant  growth. 

In  the  study  of  the  relation  of  forests  to  stream  flow,  an  important 
fact  to  keep  in  mind  is  the  wude  difference  betw^een  the  total  precipi- 
tation and  total  run-off  of  any  watershed.  Also  the  fact  tnat  the 
ratio  of  the  latter  to  the  former  varies  widely  for  different  water- 
sheds.    Something  very  important  happens  after  the  water  readies 
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the  earth  but  before  it  reaches  the  river.  This  "  something  "  is  the 
result  of  the  working  of  three  natural  phenomena,  transpiration,  per- 
colation, and  evaporation.  The  two  first  do  not  greatly  influence  the 
volume  of  water  after  it  once  reaches  a  stream  in  the  form  of  run-off, 
but  the  last  continues  its  pursuit  of  moisture  even  to  the  sea  itself. 
Transpiration  and  percolation  are  greatly  stimulated  by  plant 
growth.  This  applies  to  forests,  particularly  as  to  percolation.  For- 
ests retard  evaporation  from  the  soil  under  certayi  conditions,  but 
this  is  more  than  offset,  so  far  as  immediate  run-off  is  concerned, 
by  transpiration  and  percolation. 

If  the  value  of  forests  as  stream-flow  regulators  and  flood-pre- 
ventive factors  were  determined  by  the  ratio  of  their  water-storage 
capacity  to  the  total  annual  precipitation,  such  value  would  be  rela- 
tively very  small.  However,  such  a  comparison  does  not  give  a 
rational  basis  of  measurement.  Floods  are  created  only  by  actual 
run-off.  Therefore,  the  ratio  of  storage  to  run-off  is  a  better  mdex  of 
flood-prevention  service.  [It  seems  desirable  to  illustrate  the  im- 
portance of  this  point  by  calling  attention,  out  of  its  otherwise  natural 
order,  to  the  fact  that  of  the  total  precipitation  falling  annually  on 
the  511,636  square  miles  of  the  Missouri  River  watershed  only  10 
or  15  per  cent  (authorities  differ,  but  15  per  cent  is  probably  the 
better  figure)  ever  reaches  the  Mississippi.  The  other  85  or  90 
per  cent  is  transmitted  to  the  atmosphere  by  transpiration  or  evap- 
oration, minus  such  minor  quantities  as  may  possibly  be  retained 
by  some  chemical  process  or  combination.] 

It  is  this  remainmg  percentage  which  appears  as  run-off  that  con- 
tributes to  the  flood  problem,  and  it  is  this  i^mnant  of  the  total  for 
each  watershed  that  may  be  in  part  regulated  or  controlled  by  well- 
managed  protection  forests.  The  ratio  of  run-off  to  precipitation 
is  much  larger  for  the  other  major  basins  of  the  Mississippi  system 
than  for  the  Missouri  (primarily  because  both  are  higher — ^the  spread 
between  tlie  two  does  not  vary  so  much  under  similar  climatic  con- 
ditions), but  in  every  case  evaporation  and  transpiration  are  im- 
portant factors  in  disposing  of  the  total  supply  of  water.  The 
average  run-off  for  the  various  parts  of  the  Mississippi  Valley  region 
is  shown  graphically  by  Figure  3. 

The  wide  difference  l^etween  total  precipitation  and  total  run-off 
from  the  Missouri  watershed  is  extremely  interesting.  Since  that 
watershed  is  neither  a  lake  which  is  increasing  in  size  nor  a  shrink- 
ing desert,  it  must  be  that  the  10  or  15  per  cent  of  precipitation 
which  the  river  carries  in  annual  run-off  balances  the  waterehed's 
moisture  account  with  outside  sources.  This  fact,  together  with  the 
known  fact  that  plant  life  draws  from  the  soil  and  returns  to  the 
atniosphere  for  reprecipitation  considerable  quantities  of  moisture 
which  would  otherwise  have  contributed  directly  to  stream  flow, 
suggests  the  possibility  of  increasing  precipitation  by  encouraging: 
vegetative  growth.  By  irrigation,  which  means  the  recapture  of 
moisture  from  run-off  and  its  return  to  the  soil  for  r^ispersion 
through  evaporation,  transpiration,  and  percolation,  water  may  be 
used  repeatedly.  It  is  indestructible.  By  such  methods  of  recap- 
ture and  use  over  a  period  of  years  the  water  capital  of  a  region 
may  be  greatly  increased.  These  possibilities  and  their  climatic 
consequences  open  a  field  of  speculation  which,  however  attractive, 
is  beyond  the  scope  of  this  circular. 
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The  influence  of  forests  in  retarding  run-off  and  thus  diminishing 
the  destructive  power  of  floods,  and  the  value  of  forests  in  binding 
p  >ils  and  preventing  erosion  have  resulted  in  many  forest  areas  in 
civilized  nations  being  established  as  protection  forests  and  placed 
under  public  control.  These  are  largely  in  mountainous  regions 
where,  by  reason  of  the  nature  of  soil,  topography,  and  climate,  con- 
ditions causing  accelerated  run-off  are  most  critical  and  most  apt 
to  result  from  ordinary  private  use  of  the  land  surface. 

The  use  to  which  any  forest  area  is  put  has  a  direct  bearing  upon 
its  effectiveness  as  a  protection  forest.  Its  protective  influence  may 
be  injured  by  the  character,  extent,  or  method  of  timber  cutting, 


Fio.  3. — Average  annual  run-oflP 

by  the  season  and  intensity  of  grazing,  or  by  any  other  kind  of  use. 
Ihe  private  owner  is  interested  in  using  the  forest  to  produce  reve- 
nue rather  than  public  benefits.  For  this  reason,  public  ownership 
has  been  found  to  be  the  only  practicable  means  of  securing  the  high- 
est use  of  forests  where  the  protective  function  is  so  important  that 
other  uses,  such  as  grazing  and  timber  cutting,  must  be  subordinated 
to  protection. 

Self-preservation  requires  that  the  public  step  in  and  acquire 
rough  broken  lands  where  the  destruction  of  forests  or  failure  to 
maintain  good  forest  conditions  menaces  interests  of  far-reaching 
importance.  From  the  standpoint  of  a  future  national  timber  supply 
to  be  derived  from  our  great  commercial  forests,  the  public  interest 
may  be  safeguarded  by  Federal  cooperation  in  fire  control  and 
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leadership  in  forest  management.  The  private  incentive  of  revenue 
production  will  be  served  by  securing  the  maximum  productivity 
of  the  lands.  Thus  far  self-interest  and  public  interest  travel  one 
road.  But  where  protective  values  are  outstanding,  as  they  are  in 
most  mountainous  regions,  a  large  measure  of  public  ownership  is 
a  piiblic  necessity. 

Public  ownership  of  nonagricultural  forest  land  on  important 
watersheds  is  the  logical  outcome  of  the  free  play  and  development 
of  natural  economic  laws  and  forces.  The  private  owner  of  forest 
land  in  steep,  rough  regions  can  not  be  expected  to  manage  his  prop- 
erty for  the  public  benefit  when  that  means  loss  of  revenue  or  in- 
creased expense.  Conversely,  the  owner  of  properties  which  may  be 
injured  by  the  misuse  of  such  land  can  not  safely  rely  upon  the 
owner  of  the  forest  to  give  other  lands  contributory  protection.  Con- 
sequently, where  widely  scattered  but  important  interests  may  be 
jeopardized  by  unwise  use  of  land,  the  only  fair  and  safe  course  is 
for  the  public  to  step  in  and  take  charge  oi  the  key  property  under 
terms  and  conditions  fair  to  the  original  owner. 

France,  Germany,  Switzerland,  Austria,  and  Japan  have  each 
recognized  the  special  function  of  the  protection  forest,  and  each 
places  such  areas  under  public  control.  This  principle  has  been 
carried  farthest  in  Japan,  where,  owing  to  the  mountainous  char- 
acter of  the  country,  it  was  most  urgently  needed.  In  that  little 
nation  a  total  of  4,534,335  acres  in  353,549  parcels  has  been  placed 
under  public  control  as  protection  forests.  Protection  forests  in 
Japan  are  established  against  soil  erosion,  for  water  supply,  against 
sand  shifting,  against  wind,  against  tides,  against  floods,  against 
avalanches,  against  rolling  stones,  for  fisheries,  for  public  health, 
for  guiding  navigators,  and  for  scenery.  However,  over  90  per  cent 
of  the  total  area  comes  within  the  first  two  classes. 

Protection  forests  are  also  maintained  by  our  own  Government. 
The  act  of  1897  (30  Stat.,  11)  authorized  the  President  to  establish 
public  forests  "  for  the  purpose  of  securing  favorable  conditions  of 
water  flows,  and  to  furnish  a  continuous  supply  of  timber  for  the  use 
and  necessities  of  citizens  of  the  United  States."  The  same  prin- 
ciple was  recognized  by  the  Weeks  law,  passed  by  Congress  March 
1,  1911  (36  Stat.,  961).  Under  this  act  there  had  been  expended  by 
the  Federal  Government,  under  the  direction  of  the  National  Forest 
Reservation  Commission,  up  to  June  30, 1927,  a  total  of  $14,065,260.87 
in  the  purchase  of  2,892,721  acres  of  forest  land  for  the  protection  of 
navigable  streams.  These  lands  lie  in  the  White,  Allegheny,  Appa- 
lachian, Ozark,  and  Ouachita  Mountains.  They  are  in  19  purchase 
units  located  in  13  States. 

In  the  application  of  the  protection-forest  principle  the  Forest 
Service  has  proceeded  upon  the  theory  that  under  our  form  of 
government  tne  duty  and  responsibility  of  establishing  public  forests 
and  regulating  their  use  should  rest  first  upon  that  public  agency  near- 
est to  the  problem,  provided  that  agency  is  directly  concerned  in  its 
solution,  whether  city,  county,  State,  or  Nation.  The  Federal  Gov- 
ernment should  not  step  in  if  the  local  governing  authority  nearer 
the  problem  is  willing  and  able  to  meet  the  public  need.  The  same 
principle  naturally  applies  all  the  way  down  the  line.     A  town 
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organization  would  not  give  an  individual  protection  which  he  is 
able  to  provide  by  labor  with  his  own  hands  on  his  own  lands. 

This  principle  has  been  kept  in  mind  in  this  study.  On  Figure  6 
are  outlined  many  areas  whicn  are  in  urgent  need  of  being  given  the 
status  of  public  protection  forests,  also  areas  within  which  it  is  known 
that  there  are  lands  which  should  be  given  such  status.  No  attempt 
has  been  made  at  this  time  to  determine  the  respective  fields  of  local, 
State,  and  Federal  activities  in  providing  protection  forests.  As 
a  principle  of  government  it  is  considered  desirable  from  a  national 
standpoint  for  cities,  counties,  and  States  to  shoulder  this  responsi- 
bility so  far  as  they  are  able  to  do  so  without  undue  hardship.  Along 
with  this  principle  it  has  also  been  necessary  to  give  due  consideration 
to  the  fact  that  often  the  community  nearest  a  protection  forest  is  not 
so  vitally  concerned  as  others  farther  removed.  In  such  cases  it 
would  be  unreasonable  and  unjust  to  expect  the  local  taxpayer  to 
finance  an  activity  for  the  primary  purpose  of  benefiting  other 
regions.  In  some  cases  Federal  help  seems  to  be  the  only  reasonable 
solution  because  of  large  areas  and  heavy  expense.  In  such  cases, 
where  the  State  has  already  signified  its  approval  of  Federal  partici- 
pation, prompt  action  by  the  Federal  Government  is  recommended. 

FORESTS  OF  THE  MISSISSIPPI  VALLEY 

The  forest  area  of  the  Mississippi  Valley  has  undergone  great 
changes  since  the  advent  of  the  white  man.^  His  form  of  civilization 
has  made  tremendous  inroads  into  the  virgin  stands  which  greeted 
the  arrival  of  our  pioneer  ancestors.  The  first  great  inroad  was  made 
in  the  clearing  of  lands  for  cultivation  in  the  Ohio  River  drainage. 
This  activity  swept  through  the  valleys  of  the  Ohio  and  its  tributaries, 
spread  out  over  the  rich  rolling  uplands,  and  emerged  on  the  still 
more  inviting  prairies  of  the  North  and  West.  So  strong  is  habit 
that  the  rolling  timbered  hills  of  Missouri  were  cleared  and  cropped 
before  the  prairie  lands  of  Iowa  were  generally  brought  under  culti- 
vation. 

The  second  great  drain  on  the  virgin-forest  resources  of  the  Missis- 
sippi Basin  was  lumbering.  This  started  in  rafting  and  floating  logs 
and  other  forest  products  down  the  river  to  New  Orleans  for  local 
and  foreign  trade ;  but  got  its  gi-eatest  impetus  when  the  pine,  spruce, 
and  hemlock  forests  of  Wisconsin  and  Minnesota  were  dra\\Ti  upon 
for  the  settlement  and  development  of  the  ^eat  interior  prairie  of  the 
Middle  West.  Like  the  clearing  for  agriculture,  lumbering  spread 
by  widening  circles  into  every  repon  accessible  to  the  growing  coun- 
try's demand.  It  reached  into  the  great  hardwood  regions  south  of 
Wie  Ohio  River  and  sought  new  fields  in  Missouri,  Arkansas,  eastern 
Texas,  Louisiana,  and  western  Mississippi. 

The  process  of  lumbering,  necessary  in  itself  as  an  incident  to 
settlement,  growth,  and  industrial  development,  has  unfortunately 
been  almost  universally  followed,  if  not  actually  accompanied,  by 
the  forest's  worst  enemy,  fire.  This  has  not  only  taken  a  toll  in 
timber  probably  equal  in  volume  to  that  removed  either  in  lumber- 
ing or  agricultural  clearings,  but  has  in  addition  still  more  vitally 

*  Evidences  of  these  changes  may  be  seen  by  comparing  Figs.  4  and  5 
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affected  the  protective  value  of  the  forests  snd  the  future  timber 
supplies  by  injury  to  the  site,  impoverishment  of  the  soil,  destruction 
of  young  growth,  and  the  prevention  of  forest  regeneration.  Even 
in  regions  where  these  injurious  effects  are  most  evident,  forest  fires 
are  still  frequently  considered  an  incident  natural  to  the  woods. 


Considered  entirely  as  a  virgin  area,  the  Mississippi  Valley,  even 
before  the  coming  of  the  white  man,  was  never  what  could  be  classi- 
fied as  a  well-forested  watershed.  Not  more  than  40  per  cent,  or 
about  500,000  square  miles,  out  of  a  total  of  1,231,492  square  miles, 
was  in  forests  or  woodlands  at  the  time  of  discovery  and  settlement! 
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(Fig.  4.)  The  fact  that  floods  were  characteristic  of  the  Misussippi 
River  ntim  time  immemorial  need  not  disturb  the  champion  of 
forests  as  a  factor  tending  to  regulate  stream  flow.    If  that  fact  has 


any  significance  it  is  evidence  tending  to  associate  floods  with  a  non- 
forested  area,  since  even  in  De  Soto's  time  floods  occurred  and  60  per 
cent  of  the  watershed  was  then  without  forest  cover.  The  primary 
cause  of  that  flood,  as  well  as  the  flood  of  1927,  was  unusually  heavy 
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rainfall,  the  effect  of  which  the  40  per  cent  of  forest  in  De  Soto^s 
time  and  20  per  cent  of  forest  in  our  own  day  might  somewhat 
ameliorate  but  could  not  prevent. 

Now  odIt  20  per  cent  of  the  basin  is  in  forests  of  any  kind.  Even 
this  includes  a  considerable  acreage  of  denuded  lana  and  for  the 
most  part  is  in  an  unsatisfactory  condition  as  to  forest  cover  and 
forest  floor.  (Fig.  5.)  Only  a  small  percentage  of  the  land  in 
forest  is  in  satisfactory  condition  for  timber  production  or  watershed 
protection. 

Table  2  shows  for  each  of  the  six  major  basins  of  the  Mississippi 
Valley  the  total  area,  the  area  originally  in  forest,  and  the  present 
forest  area  including  farm  wood  l^s  and  nonrestocking  forest  land, 
with  area  comparisons  in  percentages.  The  last  column  gives  for 
each  basin  the  percentage  of  total  area  deforested.  The  ^^  total "  line 
gives  the  same  information  for  the  Mississippi  drainage  as  a  whole. 

Tabijo  2. — Forest  lands  of  the  Mississippi  drainoffe 


Basin 


Ohio 

Upper  Missiasippi 
Lower  Miasiasippi 

Mlflsouri... ... 

Arkansas— White. 
Red— Ouachita 

Total 


Total 
area 


Stuare 

vtiUi 

203,782 

186,863 

62,068 

611.836 

188,842 

88,191 


Forest  land  (in- 
cluding wood 
lots  and  idle 
lands) 


1,231.402 


Original 


Sjuare 
nUU9 
186,000 
108,000 
61.000 
49,000 
89,000 
44,000 


497,000 


Percentage  of  basin  aresi 


Present 


Square 
mtta 
68,000 
62,000 
20,000 
31,000 
36,000 
20.000 


244,000 


Original 


Percent 
01 
58 
97 
10 
31 
50 


40 


Present 


Pereeni 
S3 
28 
65 

6 
19 
83 


20 


Pereent 
» 
90 
43 
4 
U 
17 


ao 


Table  3  gives  the  progress  of  forest  destruction  by  basins.  It 
shows  the  number  oi  square  miles  of  original  forest  cleared  and 
devoted  to  farm,  pasture,  or  other  uses  and  the  percentage  of  the 
original  forest  area  of  the  basin  which  this  area  represents : 

Table  8. — Reduction  of  original  forest  lands 


Basin 


Ohio 

Upper  Mississippi 
Lower  Mississippi 
Missouri 


Reductions 


Area 


Square 
miUe 

118,000 
66,000 
22.000 
18,000 


Percent- 
age of 

original 
forest 


Percent 
63 
52 
43 

37 


Basin 


Arkansas-White 
Red-Ouachlta.. 

Total 


BedocUoos 


Area 


Square 
mUet 
34,000 
15,000 


Pereent- 
age  of 

origiDal 
fixest 


PerenU 
41 


253,000 


51 


The  estimate  of  a  total  of  244,000  square  miles  of  forest  lands  in 
the  Mississippi  Basin  includes  not  only  the  commercial  forests,  farm 
woodlands,  and  other  timberlands,  but  also  includes  about  35,000 
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square  miles  of  so-called  ^  idle  "  or  '^  waste  "  lands.  These  are  areas 
once  timbered  or  adapted  to  timber  growing  which  have  been  so 
denuded  by  overcutting  and  repeated  fires  that  they  are  no  lon^r 
capable  of  restocking  themselyes  with  valuable  timber  in  commercial 
quantities.  Hence  tnev  are  of  such  low  value  that  no  one  will  make 
an  effort  to  protect  them.  Lacking  timber  cover  and  continually 
robbed  by  fire  of  surface  protection,  they  offer  only  low  resistance 
to  erosion. 

About  10,000  square  miles  of  such  "  idle "  or  ^  waste  *'  land  is  in- 
cluded within  the  total  of  115,000  square  miles  of  woodlands  belong- 
ing in  farm  ownership.  The  farm  woodlands  are  chiefly  in  regions 
devoted  primarily  to  agriculture. 

The  129,000  square  miles  of  forest  land  not  in  farm  wood  lots  are 
in  the  regions  where  soil  and  topography  generally  are  more  favor- 
able  for  forest  growth  than  for  farm  use.  Unfortunately  only  about 
104,000  square  miles  are  occupied  by  tree  growth  of  commercial 
species,  25,000  square  miles  falling  in  the  "  idle ''  or  "  waste  "  class. 

HOW  THE  WATERSHED  FORESTS  WERE  STUDIED 

It  was  to  the  244,000  square  miles  of  forest  land  remaining  on  the 
Mississippi  watershed,  some  timbered  and  some  idle  or  waste,  scat- 
tered throughout  the  6  major  basins  and  73  individual  .drainage 
units^  that  this  study  was  directed.  It  is  desirable  to  make  clear 
at  this  point  that  the  value  of  a  forest  in  preventing  erosion  and  regu- 
lating stream  flow  is  not  directly  proportional  to  the  volume  of 
timber  on  any  given  area.  It  is  influenced  by  other  factors,  such  as 
density  of  cover,  amount  and  character  of  undergrowth,  and  depth 
of  humus  acciunulation.  A  mature  forest  in  open  stand  may  support 
a  large  amount  of  merchantable  saw  timber  and  yet  because  of  over- 
grazing or  repeated  groimd  fires  be  so  devoid  of  undergrowth  and 
leaf  litter  as  to  be  rated  very  low  from  a  protection  standpoint.  On 
the  other  hand,  a  watershed  may  be  very  well  protected  by  a  young 
or  scrubby  growth  or  by  thickets  of  inferior  species  by  reason  of  the 
density  ox  its  canopy  and  the  depth  of  litter  accumulation. 

Previous  general  studies  of  the  forests  of  different  regions  of  the 
United  States  have  been  made  principally  for  the  purpose  of  deter- 
mining the  value  of  the  forests  as  sources  of  lumber  or  other  wood 
products  or  of  estimating  their  timber-producing  possibilities.  But 
the  flood  problem  required  a  study  of  forest  areas  markedly  differing 
from  anything  ever  before  undertaken  on  so  large  a  scale.  The 
primary  purpose  was  to  find  out,  if  possible,  to  what  extent  our 
forests  may  be  relied  upon  to  help  reauce  floods  and  flood  damage 
on  the  Mississippi. 

This  required  at  the  very  outset  a  study  of  the  forests  and  forest 
lands  of  the  basin  to  determine  the  extent  and  location  of  areas  hav- 
ing important  protective  significance  as  distinguished  from  areas 
from  which  run-off  was  not  materially  influenced  by  the  presence  or 
absence  of  forest  cover. 

CRITICAL  AREAS  ' 

In  the  plan  of  this  study  an  endeavor  was  made  first  to  localize 
the  source  of  watershed  trouble  so  far  as  was  found  practicable,  in 

•  See  Fig.  6  and  Table  7. 
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order  that  effort  might  not  be  wasted,  and  that  attention  might  be 
focuaed  on  the  "  critical  areas  "  raUier  than  diverted  to  others  of 
less  impwlance. 

To  be  of  any  substantial  or  permanent  value  it  was  evident  that 
the  classification  of  the  areas  could  not  be  based  entirely  upon  tb€ 
immediate  efficiency  of  each  watershed.  It  was  obTiously  just  ts 
important  in  the  long  run  to  prevent  a  good  protection  forest  from 
being  injured  as  to  restore  the  efficiency  of  a  similar  area  which  had 
already  been  injured.  Just  as  important  and  much  cheaper  and 
easier. 

There  were  therefore  placed  in  the  **  critical  areas  "  class  all  forest 
lands  found  to  be  of  such  character,  by  reason  of  factors  of  seal, 
slope,  and  precipitation,  that  to  prevent  flashy  run-off  or  destructive 


erosion  the  maintenance  of  a  good  forest  cover  was  necesary  as 
proved  by  the  results  of  forest  destruction  on  similar  land.  It  was 
upon  the  areas  so  classified  as  "  critical  areas  "  that  this  study  finally 
centered.  Under  this  general  designation  of  "  critical  areas  "  two 
^neral  regions  not  falling  in  the  aass  of  forest  lands  were  finally 
included.    These  are  the  Bad  Lands  and  "  the  Breaks." 


HOW  DBTBRUINBD 


The  determination  of  "  critical  areas  "  invtdved  the  conraderatiMi 
of  many  complex  and  conflicting  factors.  While  the  three  main 
factors  which  detennined  the  final  classification  (soil  characteristics, 
physiography,  and  precipitation)  are  relatively  constant  for  eadt 
part  of  a  drainage  nnit,  they  vary  for  different  parts  of  Uie  unit 
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Furthermore^  each  factor  is  exoeedingly  complex.  For  example,  an 
fiverage  precipitat,i(m  of  40  inches  annuaUy  in  the  form  of  an  occa- 
sional torrential  rain  will  have  a  very  different  effect  from  the  same 
total  amount  of  precipitation  in  many  gentle  rains  well  distributed 
throughout  the  year.  Any  system  of  measurement  based  upon 
factors  so  variable  is  obviously  not  infallible.  At  the  same  t;ime  it 
has  furnished  the  Forest  Service  with  a  substantial  background  of 
information  which,  when  checked  by  run-off  conditions  on  the 
grround,  is  reasonably  accurate.  At  least  it  gives  different  examiners 
.in  different  regions  common  standards  of  measurement  and  makes 
comparisons  possibjie.  Faulty  as  this  method  may  be,  wide  diversity 
of  conditions  required  the  adoption  of  some  uniform  method  of 
rating  watersheds  in  order  to  make  possible  the  summations  and 
comparisons  absolutely  essential  to  any  real  conception  of  actual  con- 
ditions on  such  a  large  area. 

By  means  of  the  rating  system  adopted  Figure  6  now  gives  for  the 
first  time  a  graphic  presentation  of  the  areas  where  the  maintenance 
of  good  forest  cover  is  believed  to  have  an  important  relationship 
to  flood  control. 

The  location  of  ''  critical  areas  "  having  been  determined,  a  further 
classification  was  made  according  to  present  conditions.  Those 
which  were  not  the  source  of  heavy  deposits  of  silt  or  flashy  run-off 
were  classified  as  "beneficial."  Those  which  had  seriously  deterio- 
rated but  were  apparently  in  a  static  condition,  if  not  actually  im- 
proving, were  classified  as  "neutral."  Where  deterioration  was 
active  the  areas  were  classified  as  "  detrimental." 

HAS   DEFORESTATION   INCREASED   THE   SEVERITY    OF   MISSISSIPPI 

FLOODS? 

It  has  not  been  possible,  within  the  limited  time  available  for  this 
,  study,  to  determine  quantitatively  to  what  extent  forest  depletion 
has  contributed  to  the  Mississippi  floods.  It  has  seemed  more  im- 
portant to  determine  how  and  to  what  extent  forests  may  contribute 
to  flood  prevention.  It  is  sometimes  claimed  that  there  has  been  no 
marked  change  in  the  Mississippi  flood  situation  due  to  deforestation 
or  any  other  cause.  This  study  has  not  undertaken  either  to  prove 
or  disprove  such  a  theory.  It  does,  however,  seem  well  to  call  atten- 
tion to  certain  facts.  (1)  By  the  construction  of  dams  at  the  outlets 
of  certain  lakes.  Lake  Winnibigoshish  and  others,  reservoirs  have  been 
established  at  the  headwaters  of  the  Mississippi  constituting  what  is 
said  to  be  the  greatest  water-impounding  system  in  the  world. 
(2)  There  is  now  under  irrigation  in  the  ]mssissippi  Valley,  accord- 
ing^ to  the  1920  census,  a  total  of  5,005,577  acres  of  arid  land. 

The  impounding  capacity  of  the  lake  reservoirs  at  the  headwaters 
of  the  Mississippi  is  reported  to  be  slightly  in  excess  of  95,000,000,000 
cubic  feet.  A  reasonsuble  estimate  of  the  average  amount  of  water 
used  in  irrigating  arid  lands  on  the  Mississippi  watershed  is  24 
inches  annually.  The  total  amount  of  water  diverted  from  stream 
flow  and  absorbed  by  the  reported  acreage  of  irrigated  land  each 
year  is  therefore  more  than  485,000,000,000  cubic  feet,  or  more  than 
four  and  one-half  times  the  total  capacity  of  the  great  reservoir 
system  in  Minnesota.  Of  course  not  all  ox  this  water  is  consumed 
by  evaporation  and  plant  growth.    A  considerable  part  eventually 
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reappears  in  springs  elsewhere  and  returns  to  stream  flow,  but  sadi 
return  is  a  gradual  process.  These  are  only  two  outstanding  ex* 
amples  of  the  control  of  water  in  the  Mississippi  Valley  out  of 
hundreds  that  have  taken  place  during  the  past  40  years.  If,  there- 
fore, there  has  not  been  a  marked  change  in  the  now  of  the  river 
during  this  period  the  only  possible  explanation  seems  to  be  that  such 
works  beneficial  to  the  stability  of  stream  flow  have  been  offset  by 
other  factors  of  equal  power,  but  working  in  a  detrimental  direction. 

STUDY   REQUIRED   CONSIDERATION   OF  ALTERNATIVE   USES  OF 

FOREST  LAND 

The  study  of  the  protective  influence  of  forests  in  the  Mississippi 
Valley  and  of  the  contribution  that  effective  forest  protection,  neces- 
sary reforei^tion,  and  the  productive  use  of  land  for  forest  crops, 
may  make  to  flood  control,  proved  to  the  men  engaged  in  this  work 
that,  broadly  spreaking,  the  problem  was  one  of  the  wise  use  of  land. 
It  was  found  necessary  not  only  to  study  the  areas  which  are  in 
forests  and  to  determine  whether  or  not  they  were  doing  their  share 
toward  water  and  soil  conservation^  but  in  many  cases  it  seemed  even 
more  necessary  to  study  lands  which,  although  not  now  in  forests, 
should  be. 

It  may  as  well  be  stated  at  this  time  that  undoubtedly  the  greatest 
burden  of  silt  and  freshet  run-off  contributed  to  the  Mi^issippi 
Biver  comes  pot  from  forest  land  but  from  farm  lands  which  are 
being  unwisely  used.  The  reports  on  the  6  major  basins  and  the 
individual  reports  on  the  73  drainage  units  uniformly  testify  to  the 
general  fact.  Not  only  is  the  silt  and  run-off  greater  from  the  agri- 
cultural regions  as  a  whole  than  from  the  forest  regions — ^it  could 
hardly  be  otherwise  from  a  great  basin  only  20  per  cent  in  area 
timbered — ^but  greater  in  proportion  to  area. 

Again  it  should  be  made  clear  that  it  is  not  the  original  lumber- 
ing operations  which  have  mainly  caused  soil  impoverishment, 
erosion,  and  floods^  but  the  repeated  fires  which  have  usually  fol- 
lowed such  operations.  Nature  is  a  great  physician.  If  given  a 
reasonable  opportunity  she  displays  marvelous  skill  and  prompt- 
ness in  curing  many  ailments.  The  forest  on  a  hillside  may  be  re- 
moved by  fire  or  logging  operations.  The  first  year  following  such 
destruction  or  utilization  the  snowfall  goes  off  in  a  torrential  rush, 
which  makes  a  guUey  of  every  road,  log  slide  or  wheel  track.  But 
in  a  few  years,  at  the  most  5  or  6  in  relatively  humid  regions  or 
15  or  20  in  semiarid  regions,  if  there  have  not  b^en  repeated  fires, 
nature  will  have  stopped  destructive  erosion.  But,  unfortunately, 
the  curative  process  of  nature  is  usually  defeated  by  the  destructive 
process  of  burning  the  woods.  Erosion  may  be  stopped  in  a  few 
years,  but  it  takes  much  longer  to  rebuild  the  mat  of  humus  to  its 
maximum  storage  capacity  and  restore  the  diminished  springs  to 
their  original  flow.  The  odds  against  nature  are  usually  so  great 
that  such  results  can  not  be  expected  without  effective  fire  protection 
and  intelligent  forest  management. 

CLASSIFICATION  OF  FORESTS 

For  the  purposes  of  this  circular,  the  forest  lands  of  the  Missis 
sippi  Valley  have  been  divided  into  three  classes  based  directly  on 
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ownerhip— but  ownership  largely  as  influenced  by  use.    The  three 
classes  are  as  follows: 

1.  Commercial  forests  privately  owned. 

2.  Farm  woodlands  ana  forest  lands  within  regions  where  agri- 
cultural interests  are  generally  dominant. 

3.  National  forests  and  national  parks  and  the  unreserved  tim- 
bered portions  of  the  public  domain. 

COMMERCIAL  FORESTS 

Lands  classed  as  commercial  forests,  which  in  some  repons  are 
often  given  the  general  designation  "lumber  woods,"  embrace  the 
major  lumber  regions  of  the  valley  and  have  in  the  aggregate  a  total 
area  of  108,000  square  miles^  including  cut-over  and  waite  lands  simi- 
lar in  character  and  location.  They  are  in  private  or  corporate 
ownership  and  are  the  source  of  most  of  the  lumber  produced  in  the 
valley.  Generally  speaking,  they  are  of  negligible  value  for  farm- 
crop  production  chiefly  because  of  .soil  or  topograi)hic  features.  They 
are  broadly  grouped  under  the  following  subdivisions:  1.  '^ Lumber 
woods"  of  Minnesota  and  Wisconsin;  2.  Hardwood  region  of  Ohio 
Sasin ;  3.  Bottom-land  hardwoods  of  Mississippi  Delta  |  4.  Southern 
pine  region  of  Louisiana,  Mississippi,  and  Arkansas,  with  adjoining 
upland  hardwoods. 

Each  of  the  foi^going  regions  will  be  discussed  separately.  One 
important  feature  common  to  all  is  the  fire  hazard  and  the  injury 
Tvhich  has  resulted  from  the  ravages  of  fire.  Each  region  has  its 
season  of  fire  danger.  Li  each  region  fire  control  i3  a  major  factor 
in  forest  perpetuation.  Yet  in  each  region  this  fact  has  iJeen  given 
little  consideration  by  the  landowner  imtil  recently  unless  merchant- 
able stands  of  saw  timber,  improvements,  equipment,  or  saw  logs  have 
been  threatened. 

Section  2  of  the  Weeks  law  of  March  1, 1911,  recognized  the  impor- 
tance of  forests  from  a  stream-protection  standpoint  and  authorized 
Federal  cooperation  with  the  States  in  protecting  from  fire  the 
forested  watersheds  of  navigable  streams.  This  encouraged  States 
and  private  owners  in  many  regions  to  undertake  systematic  fire 
protection.  The  Clarke-McNary  law  broadened  the  basic  act,  with 
the  result  that  the  Federal  Government  is  now  cooperating  in  organ- 
ized fire  protection  with  20  States  lying  wholly  or  partly  within  the 
Mississippi  Valley. 

The  Clarke-McNary  law  was  based  upon  the  theory  that  fair  divi- 
sion of  the  costs  of  protecting  forest  lands  from  destruction  was  60-50 
as  between  the  private  owner  and  the  public;  that  one-half  of  the 

Eublic  share  should  be  assumed  by  the  Federal  Government  and  one- 
alf  by  the  local  powers,  and  that  the  work  should  be  directed  by 
State  authority. 

Under  this  law  progress  is  being  made  in  protecting  the  forests  of 
the  Mississippi  Valley  as  well  as  elsewhere,  but  not  as  rapidly  as 
could  be  wished. 

On  Figure  7  the  area  in  the  Mississippi  watershed  now  covered  by 
cooperative  fire  protection  is  shown  graphically.  By  comparing  this 
with  Fi^re  6,  showing  the  areas  which  are  critical  from  a  flood 
standpoint,  it  will  be  seen  that  the  blanket  of  protection  falls  far 
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sbort  of  covering  the  areas  of  fire  hazard.  However,  the  (rouble 
lies  not  so  much  in  the  shortness  of  the  protection  blanket  as  in  its 
thinness.  The  organization  is  far  from  being  adequate  to  cope  with 
the  danger.  This  situation  is  shown  in  detail  bv  Table  4,  whii^ 
gives  for  each  State  the  area  in  the  Mississippi  (uainage  requiring 
forest  prot«ction,  the  estimated  cost  of  adequate  protection,  and  the 
extent  to  which  the  Federal  Government  is  meeting  its  25  per  cent 
of  such  estimated  cost,  also  the  extent  to  which  the  private  owners 
and  States  are  meeting  their  75  per  cent  of  the  estimated  cost  of  ade- 
quate protection. 
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It  will  be  seen  from  Table  4  that  at  thepresent  time  the  protec- 
tion given  the  forests  of  the  Mississippi  Valley  is  about  one-third 
adequate.  Obviously  we  can  not  expect  these  forests  to  give  satis- 
factory protection  from  erosion  to  the  critical  areas  and  from  flood 
to  the  lowlands  unle^  the  forests  themselves  are  adequately  pro- 
tected. After  the  study  which  Congress  has  already  given  this  part 
of  the  forest  problem,  it  does  not  appear  necessary  to  extend  the 
discussion  in  this  circular  further  than  to  say  that  the  reports  on 
each  individual  drainage  unit  constituting  tlie  great  baain  of  the 
Mississippi  indicate  that  forest  fires  everywhere  play  a  large  part  in 
forest  depletion.  Even  where  the  standing  timber  is  not  consumed 
or  killed,  repeated  fires  are  preventing  the  accumulation  of  normsl 
undergrowth,  small  trees,  and  depth  of  humus.  Fires  are  in  every 
region  reducing  the  storage  capacity  of  the  privately  owned  com- 
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mercial  forests,  and  freshet  run-off  accompanied  by  unnecessary 
erosion  results.  No  matter  what  other  steps  are  proposed,  effective 
fire  control  is  needed  in  all  the  forest  regions  on  the  Mississippi 
watershed.  It  is  the  first  step  in  developing  the  possibilities  of 
forests  for  flood  prevention. 

LUMBER  WOODS   OP  MINNESOTA  AND  OTHER  LAKE  STATES 

The  lumber  woods  of  Minnesota  and  the  other  Lake  States  is  a 
region  of  conifers  or  mixed  conifers  and  northern  hardwoods,  such 
as  beech,  birch,  and  maple.  Its  southern  boundarv  runs  from  east  to 
west  as  follows:  From  Kilbum  northwest  to  Black  River  Falls, 
thence  to  Eau  Claire  and  St.  Croix  Falls,  Wis.,  or  Taylors  Falls, 
Minn.,  thence  west  to  Rush  City,  thence  to  Milaca,  thence  to  Little 
Falls  and  Wadena,  and  thence  north  to  Itasca  Lake. 

This  was  the  region  of  the  great  northern  white  pine  and  Norway 
pine  forests  on  uie  sandy  plains.  The  swamps  contained  black 
spruce,  northern  white  cedar,  tamarack,  and  balsam  fir.  Only  a 
negligible  amount  of  virgin  forest  remains-  Fortunately  the  water- 
shed problem  in  this  region  is  not  generally  critical.  Much  of  the 
area  has  sandy  soil  which,  in  this  comparatively  level  country,  ab- 
sorbs precipitation  promptly  and  is  not  subject  to  erosion.  In  addi-> 
tion,  swamps  and  innumerable  lakes  combine  to  make  the  whole 
region  a  natural  storage  reservoir.  This  has  been  supplemented  by 
a  system  of  six  great  reservoirs  constructed  and  operated  by  the 
United  States  Engineer  Corps.  The  total  capacity  of  this  system, 
which  embraces  Lakes  Winnibigoshish,  Leech,  Fokegama,  Pine 
Sandy,  and  Gull,  is  96,268,100,000  cubic  feet. 

Despite  the  fact  that  these  lands  are  in  an  exceedingly  unsatis- 
factory condition  from  the  standpoint  of  timber  production,  they 
are  not  generally  a  menace  to  the  watershed.  The  condition  of  the 
soil,  the  topography,  and  the  numerous  lakes  which  act  as  storage 
reservoirs  and  settling  basins,  all  combine  to  furnish  a  very  regular 
flow  of  water  unusually  free  from  sediment.  This  statement  can 
be  made  for  the  Mississippi  River  as  a  whole  as  far  south  as  the  out- 
let of  Lake  Pepin,  which  acts  at  its  last  general  settling  basin. 

One  exception  is  noted  at  the  head  of  the  Wisconsin  River  where, 
owing  to  the  character  of  topography,  nature  of  soils,  and  climate, 
the  preservation  of  forest  cover  is  of  public  importance.  An  exami- 
nation of  this  general  region  has  been  made  by  the  secretary  of  the 
National  Forest  Reservation  Commission  in  furtherance  of  the 
Weeks  law,  and  an  area  of  about  250,000  acres  of  rou^h  land  with 
innumerable  lakes  has  been  found  to  have  great  possibilities  as  a 
protection  forest  under  public  ownership  or  control.  About  100,000 
acres  of  the  area  lie  on  the  Mississippi  drainage  and  could  probably 
be  acquired  at  an  average  price  of  about  $2.50  per  acre.  This  area 
appears  to  be  the  one  portion  of  the  lumber-woods  region  of  the 
hake  States  the  control  of  which  for  forestry  purposes  would  have 
any  material  bearing  on  the  flood  situation. 

It  may,  and  undoubtedly  will,  be  necessary  to  establish  other 
public  forests  in  this  part  of  the  Mississippi  Valley  for  fire  control 
and  wood-production  purposes,  since  a  great  extent  of  excellent 
forest  land  is  needlessly  lying  in  waste.  This  may  involve  the  prob- 
lem of  managing  swamp  lands  for  forest  and  game  purposes,  or 
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may,  for  example,  provide  for  the  enlargement  of  the  present  Minne- 
sota National  Forest.  Such  lands,  important  as  their  proper  use 
may  be  from  the  viewpoint  of  conserving  economic  resources,  do  not 
appear  to  have  sufficient  bearing  upon  flood  control  to  warrant 
consideration  in  this  studv-* 

BOTTOM-LAND  HARDWOODS 

With  the  exception  of  the  area  of  sandy  plains  and  innumerable 
lakes  of  the  "  lumber  wood.s  "  region  of  the  Lake  States,  no  otlier 
considerable  body  of  forest  land  in  the  Mississii)pi  Valley  presents 

«Data  made  available  in  the  report  of  Nov.  28,  1927,  lasued  by  tbe  Kississlppi  River 
Copimlasion  since  tlie  foregoiiif  paragraph  was  written,  seem  to  indicate  that  the  prf'sence 
aad  character  of  forests  even  in  this  region  have  a  much  greater  influence  on  run-off  tban 
is  usually  supposed.  The  report  states  that  below  Pokegama  Lake,  near  the  headwaters 
of  tbe  Mississippi  River,  and  Just  above  Grand  Rapids,  Minn.,  a  reservoir  dam  was  built 
across  the  Mississippi  River  more  than  40  years  ago  (1884).  The  run-olT  from  the  entire 
watershed  above  that  point  is  collected  in  tnis  and  two  other  reservoirs  In  tbe  same  basin. 
Aside  from  evaporation,  and  allow^ing  for  change  in  the  amount  of  stored  water,  tbe  entire 
run-off  of  this  watershed  has  passed  through  Pokegama  Dam.  Its  discharge  has  been 
measured  accurately  for  42  years  and  checked  from  the  discharges  of  the  two  reserroira 
above ;  the  rainfall  has  been  measured  dally  at  the  three  dams  for  the  same  period,  and 
the  area  of  the  watershed  has  been  careiully  determined  as  3,265  square  miles.  Of 
this  area,  584  square  miles  are  lake  surface  and  2,681  square  miles  are  land  surface. 

The  report  of  the  Mississippi  River  Commission  (p.  74)  says :  **  The  region  is  one  where 
normal  rainfall  and  normal  evaporation  are  about  equal.  Therefore  the  rainfall  over  the 
lake  surface  is  lost  by  evaporation  and  the  measured  run-olT  is  that  of  tbe  2,681  square 
miles  of  land.  Thus  we  have  with  great  accuracy  the  three  features  necessary  to  a  com- 
plete determination  of  the  relation  of  inin-off  to  rainfall — area  of  watershed,  rainfall,  and 
run-off.  In  the  42  years  mentioned  the  basin  has  passed  through  all  phases,  from  vlrgiD 
forest,  through  the  logging  period,  and  forward  to  agriculture  or  backward  to  a  growth  of 
scrub  and  young  timt>er — autoforestatlon.  Because  of  the  fact  that  much  of  this  area  is 
Indian  reservation,  and  most  of  it  poor  agricultural  land,  it  has  largely  gone  backward 
rather  than  forward." 

The  report  of  the  Mississippi  River  Commiaslon  furnishes  the  gist  of  the  42  years' 
observations,  divided  into  six  Heven-year  periods,  In  the  form  of  a  table,  which  is  given 
below,  supplemented  by  a  final  column  furnished  by  the  author  of  this  circular  showing 
the  number  of  inches  of  rainfall  retained  by  the  watershed  and  the  number  of  inches  oi 
run-off. 


Average  annual 
runfall 

Run-off 

Run-ofT  in 
percentage 
of  rainfall 

Water 

Seven-year  periods 

Run-off 

Retained 

1885  to  1H91 

1 

!  Miliiomof 
Inches     '    cubic  feet 
25.318,     1,103,856 
26. 417       1, 151, 774 
29.687  '     1.204  QA? 

Mittkmsof 
cubic  feet 
222.745 
261,460 
442,545 
252.565 
284.002 
148.933 

20.18 
22.70 
34.17 
23.68 
25.63 
•15.83 

Inches 
5.108 
5.997 
10. 147 
5.78ti 
6.510 
8.413 

Inches 

2a  42 
l&M 

18l66 
1490 
18.17 

1892tol89« 

18Wto  1005 

1906  to  1912 

24.446 
25.420 
21.583 

1.066,379 

1,108.202 

941,078 

lW3tol919 

lOaOto  1925 

The  first  three  periods  cover  the  time  from  virgin  forest  to  practically  complete  defor- 
estation, as  far  as  pine  timber,  the  principal  native  growth,  is  concerned,  and  the  last 
three  periods  cover  a  gradual  relapse  to  scrub  with  the  growth  of  young  timber  (auto- 
forestatlon), and  some  advancement  to  farms.  It  will  be  seen  from  tne  above  tigan-s  teat 
the  percentage  of  run-off  increased  as  deforestation  advanced  and  decreased  again  as  a 
growth  of  scrub  and  young  timber  gained  foothold.  More  marked,  however,  is  the  influ- 
ence of  the  forest  shown  by  the  figures  in  the  last  column,  which  indicate  the  number 
of  inches  of  rainfall  actually  retained  by  the  land.  The  average  for  the  first  two  seven- 
year  periods,  which  Included  the  virgin-timber  epoch,  is  1.775  inches  a  year  greater  than 
the  average  for  the  last  two  seven-year  periods.  An  absolute  reduction  In  run-off  of  this 
amount  applied  to  a  large  area  would  obviously  have  tremendous  influence  upon  the 
action  of  the  streams  affected.  In  this  particular  case,  however,  the  increase  in  run^ 
during  the  period  of  deforestation  and  the  reduction  in  run-off  as  the  forest  is  restored 
may  be  accounted  for  by  a  marked  increase  in  average  precipitation  during  the  first  epoch 
and  a  marked  decrease  during  the  last.  The  Mississippi  River  Commission,  mlsande^ 
standing  the  theory  of  the  application  of  the  forest  to  the  regulation  of  stream  flow, 
compared  these  data  with  similar  data  from  another  watershed  which  was  farmed  extea- 
Sively,  and  reached  the  conclusion  **  that  farm  lands  reduce  run-off  more  than  do  cut-over 
lands/  a  conclusion  which  Is  absolutely  sound  but  is  of  little  more  than  academic  tater- 
est.  since  lands  valuable  for  farming  are  not  usually  considered  for  forest  purposes.  The 
further  conclusion  of  the  commission  '*  that  cut-over  lands  have  no  greater  run-off  thaa  do 
vl^ln  forests'  is  a  misinterpretation  of  the  forest-protective  influoice  shown  by  the 
*^K^®,.*®°'*^'  since  the  proper  measure  of  effectiveness  in  a  given  condition  is  the  number 
of  inches  of  water  actually  retained  by  the  watershed  rather  than  the  percentage  of  run-off. 
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SO  simple  a  problem  from  a  flood-control  standpoint  as  the  timbered 
bottom  lands  of  the  Mississippi  Delta. 

This  tTpe  of  forest,  from  Cape  Girardeau  to  the  Gulf,  can  be  said 
generally  to  be  the  forest  type  originally  common  to  the  lands  now 
subject  to  overflow  or  in  danger  of  inundation  by  floods.  Such 
forests  are  of  service  in  binding  the  soil  along  the  stream  banks  and 
in  checking  destructive  washing.  They  can  not  be  said  to  increase 
or  lessen  flood  volume  materially,  although  they  consume  a  great 
amount  of  moisture  in  the  process  of  growth  and  thereby  produce 
valuable  material  on  lands  which  in  an  undrained  condition  were 
otherwise  unproductive.  Forests  may  even  be  undesirable  when 
they  occupy  portions  of  the  flood  plain  where  the  distance  between 
the  levees  is  narrow  and  rapidity  of  current  is  desirable,  since  they 
tend  to  retard  stream  flow.  On  the  other  hand,  bottom  land  forests 
may  be  the  best  crop  to  raise  on  overflow  lands  where  there  is  room 
for  the  stream  to  spread  out.  Since  the  forests  tend  to  retard  the 
flow,  this  aids  the  water  to  deposit  its  excess  load  of  silt,  thereby 
reducing  its  power  to  do  damage  as  it  travels  on  down  the  river. 

The  Delta  hardwoods  grow  with  unusual  rapidity  owing  to  the  rich 
soil,  heavy  rainfall,  and  long  growing  season.  Where  the  soils  are 
properly  drained  and  are  assured  protection  from  overflow  such 
lands  are  of  course  too  valuable  to  devote  to  forests.  However, 
where  the  lands  are  poorlj  drained  or  where  overflow  is  periodic,  and 
particularly  where  the  soil  may  be  endangered  either  by  being  washed 
away  or  buried  in  a  covering  of  river  sand,  trees  may  prove  to  be 
the  most  valuable  crop.  If,  therefore,  it  should  be  found  necessary 
for  the  public  to  acquire  bottom  lands  for  overflow  or  reservoir  pur- 
poses, consideration  should  be  given  to  their  utilization  as  public 
forests,  whereby  their  earning  powers  for  wood  production  would  be 
used  as  a  means  of  lightening  the  burden  placed  upon  the  public  by 
flood-prevention  expenditures. 

Above  the  Delta  the  bottom-land  hardwood  type  continues  to  a 
considerable  distance.  However,  in  its  northern  extension  it  is 
chiefly  stream  marginal  in  character  and  falls  in  the  general  classifi- 
cation of  farm  woodlands.  The  necessity  of  exercising  care  in  the 
management  of  such  lands  will  be  discussed  in  dealing  with  forest 
lands  of  that  class. 

UPLAND  HARDWOODS  OF  OHIO  RIVER  BASIN 

The  entire  Ohio  Kiver  drainage,  with  the  exception  of  about  17,000 
square  miles  of  prairie  lands  in  Indiana  and  Illinois,  was  originally 
practically  one  vast  forest,  largely  of  hardwoods.  There  were  lim- 
ited amounts  of  northern  white  pine  and  hemlock  in  the  upper 
Allegheny  region  in  Pennsylvania  and  New  York,  and  minor  tracts 
in  Ohio.  Only  a  few  remnants  of  these  conifere  are  left.  There 
-were  also  limited  forests  of  spruce  and  hemlock  in  the  mountainous 
parts  of  West  Virginia,  North  Carolina,  and  Tennessee,  some  of 
which  continue  unchanged  as  to  type^  althou/^h  largely  cut  over. 

In  no  other  drainage  basin  of  the  Mississippi  has  human  occupancy 
changed  forest  conditions  to  so  great  an  extent  as  in  the  Ohio  Basin. 
Of  a  total  area  of  203,782  square  miles,  of  which  186,000  square  miles 
was  timbered,  only  about  68,000  square  miles  of  forest  or  forest  land 
remains.    This  is  broadly  described  as  falUng  into  two  classes:  (1) 


28 


CmCULAB   3  7,  IT.   S.   DBPABTMBNT  OF  AGBIGXJ1.TI7BB 


C!omparatively  contiguous  bodies  of  timber  in  the  mountainous  and 
plateau  regions ;  (2^  farm  wood  lots,  which  are  isolated  smaU  bodies 
of  timber  scatterea  through  the  better  agricultural  sections,  and 
fringes  of  hardwood  species  generally  found  on  the  bluffs  and  banks 
of  stream  courses  bordering  agricultural  lands. 

The  plateau  and  mountain  forests  are  the  only  areas  in  the  Ohio 
Basin  requiring  special  discussion,  since  the  farm  wood  lot  and 
stream  marginal  woods  in  the  regions  essentially  agricultural  will  be 
considered  as  a  general  class  for  all  major  basins  of  the  Mississippi 

Proper  care  of  forest  land  is  particularly  desirable  in  this  basin, 
because  it  has  a  very  high  run-off  for  its  area  as  compared  with  the 
other  major  basins.  There  is  a  striking  contrast  between  its  esti- 
mated average  run-off  of  300,000  second  feet  from  203,782  square 


Fio.  7. — Area  protected  against  forest  fire  (under  Clarke-McNary  law) 

miles  and  the  100,000  second  feet  from  511,636  square  miles  in  the 
Missouri  River  Basin. 

By  a  glance  at  Figure  5,  showing  the  distribution  and  density  of 
f ore^  lands  in  the  Mssissippi  Valley,  one  sees  that  these  plateau  and 
mountain  forests  are  two  almost  continuous  bodies  of  lana,  largely  in 
forest,  practically  paralleling  one  another  but  separated  by  the  val- 
ley of  the  Tennessee  River.  The  one  lying  to  the  south  covers  the 
most  i*ugged  parts  of  the  southern  portion  of  the  Appalachian  Moun- 
tains. The  more  extensive  one  to  tne  north  and  east  is  Imown  as  the 
Cumberland  Plateau  through  Kentucky  and  Tennessee  and  as  the 
Allegheny  Plateau  in  West  Virginia  and  Pennsylvania.  A  resonant 
of  this  formation  having  a  high  percentage  of  forest  land  lies  in 
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western  Tennessee  just  east  of  the  river  of  that  name  and  quite  re- 
moved from  the  main  portion  of  the  plateau. 

In  the  more  southerly  Appalachian  Mountain  region  the  plans  of 
the  Federal  Government  for  forest  protection  and  stream-flow  regu- 
lation have  already  been  well  crystallized,  as  will  be  seen  from  Figure 
8.  Practically  all  of  the  region,  c^mtaining  more  than  75  per  c«it  of 
forest  land,  is  already  witbm  the  boundaries  of  national  forests  cre- 
ated from  purchased  areas  established  by  the  National  Forest  Reser- 
Tation  Commission  under  authority  of  the  Weeks  law,  or  in  the 
Smoky  Mountain  National  Park  more  recently  authorized  by  Con- 
gress. The  ta^  of  completing  the  actual  purchase  of  the  forest  lands 
within  these  units  remains.  The  same  statement  holds  true  for  the 
several  national  forests  on  the  Allegheny  Plateau  farther  north,  and 
for  that  part  of  the  Alabama  National  Forest  lying  within  the  Ohio 
Basin. 


— BMerTBtioDa :  Eiiftdns 


There  is  still,  however,  a  wide  gap  between  plans  and  accomplish- 
ment as  far  as  actual  purchases  of  land  in  the  national  forests  in  the 
Ohio  Basin  are  concerned.  The  total  area  within  such  forests  is 
3,931,476  acres,  while  the  area  of  net  Government  land  acquired  is 
only  about  700,000  acres.  However,  lands  are  steadily  being  offered 
for  sale,  and  purchases  are  being  made  by  the  GovemmenC  These 
national  forests  will  doubtless  ultimately  be  carried  to  completion 
without  receiving  any  further  consideration  from  a  flood-control 
standpoint. 

The  conditions  which  necessitated  the  establishment  of  public-pro- 
tection forests  in  the  main  mountain  ranee  are  found  to  exist  in 
equal  degree  over  a  considerable  extent  oi  the  plateau  lying  north 
of  the  Tennessee  Biver  and  terminating  in  the  Allegheny  National 
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Forest  in  Pennsylvania.  Within  this  region  a  number  of  areas  have 
been  examined  by  the  Forest  Service  under  the  provisions  of  the 
Weeks  law  and  found  to  meet  the  requirements  of  public-protection 
forests.  These  areas  are  shown  in  Fi^re  8,  and  are  indicated  by  the 
numeral  3.  The  examiners'  reports  have  shown  that  such  areas  are 
sadly  in  need  of  protection,  but  the  funds  at  the  disposal  of  the  Na- 
tional Forest  Beservation  Commission  have  never  seemed  sufficient  to 
justify  a  recommendation  that  the  commission  extend  its  program  to 
this  region.  Another  deterrent  feature  has  been  the  fact  that  much 
of  the  area  is  underlain  with  coal,  which  necessitates  limiting  pur- 
chases to  surface  rights,  with  a  mineral  reservation  and  use  running  to 
the  mining  company.  However,  in  other  mineral  regions  it  has  wea 
found  practicable  to  meet  this  situation  through  a  division  of  surface 
and  subsurface  rights,  and  there  is  every  reason  to  feel  confident  this 
plan  will  prove  workable  here. 

Three  other  units,  shown  in  Figure  8  and  indicated  by  the  numeral 
2,  are  roughly  outlined  areas  which  are  reported  as  urgently  in  need 
of  public  protection-forest  status.  In  addition,  a  considerable  num- 
ber of  regions  are  outlined  in  Figure  8  and  indicated  by  the  numeral 
1,  within  which  there  are  areas  of  greater  or  less  extent  which  are 
eroding  badly  and  from  which  unnecessarily  turbid  and  flashy  run-off 
contributes  to  the  general  flood  problem  of  the  basin.  The  estab- 
lishment of  such  areas  as  protection  forests  would  be  a  contributicm 
to  regularity  of  stream  flow.  These  regions  are  recommended  for 
future  consideration  and  examination  with  a  view  to  determining  the 
proper  ultimate  status  of  such  lands. 

SOUTHBEN-PINB   REGIONS   AND   ADJOINING   UPLAND    HARDWOODS 

The  Southern  pine  and  adjoining  upland  types  of  forests  are 
treated  together  as  a  single  region,  for  the  reason  tnat  th&jr  are  found 
closely  intermingled  and  allied.  Their  territory  inclu^  all  land 
outsiae  of  the  bottom-land  hardwood  type  in  Mississippi,  Louisiana, 
Arkansas,  the  southeastern  third  of  Oklahoma,  the  northeastern  cor- 
ner of  Texas,  most  of  the  State  of  Missouri  south  of  the  Missouri 
Kiyer,  and  that  part  of  Tennessee  and  Kentucky  not  drained  by  the 
Ohio.  Pine  predominates  in  the  Mississippi  region  south  of  the 
Black  Eiver  in  Louisiana,  and  in  Arkansas  south  of  the  Arkansas 
River.  Elsewhere  west  of  the  Mississippi  the  two  types  divide  the 
territory  about  evenly.  Easi  of  the  Mississippi  and  north  of  Black 
River  upland  hardwoods  prevail,  these  being  in  reality  a  continuation 
of  the  vast  hardwood  belt  extending  westward  from  the  Ohio  Basin. 

While  forest  depletion  is  far  advanced  in  this  region  there  still 
remains  a  much  larger  acreage  of  virgin  timber  than  in  any  other 
forested  region  of  the  United  States  east  of  the  Rocky  Mountaina 
Cutting  for  commercial  lumbering  and  clearing  for  agriculture  have 
advanced  farther  as  a  whole  in  the  pine  type  than  in  hardwoods. 
Considered  separately,  commercial  lumbering  has  made  greatest  in- 
roads in  the  pine  forests  and  clearing  for  agriculture  has  made 
greatest  advances  in  the  hardwood  type.  This  is  the  natund  result 
of  pine  being  most  in  demand  for  milling  purposes  and  of  the  hard- 
wood lands  having  generally  richer  soils  tnan  the  pine  lands. 

Because  of  even  topography  and  sandy  soils,  a  considerable  part  of 
the  pine  land  west  of  the  Mississippi,  like  the  sandy  pine  land  of  the 
Lake  States,  does  not  erode  readily  and  quicUy  absorbs  rainfall  to 
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the  limit  of  the  capacity  of  its  soils.  For  this  reason  the  presence  of 
forest  cover  is  not  essential  from  the  standpoint  of  stream-flow  regu- 
lation. Consequently  large  parts  of  the  forest  lands  as  shown  in 
Figure  5,  although  largely  in  an  unsatisfactory  state  from  the  stand- 
point of  timber  production,  are  not  shown  as  critical  areas  upon 
which  the  maintenance  of  good  forest  cover  is  essential  to  stream-now 
regulation.  This  statement  holds  good  for  a  considerable  part  of  the 
pine  lands  of  Louisiana  and  Arl^sas.  However,  several  areas  of 
comparatively  rough  or  broken  lands,  with  prevailing  steep  slopes 
are  ^own  in  Figure  6,  which  are  exceptions  to  this  rule.  Upon  these 
the  maintenance  of  the  iocest  is  necessary  to  prevent  erosion  and 
freshet  run-off.  The  same  condition  prevails  on  the  areas  of  pine 
lands  indicated  as  critical  in  Fi^re  6,  in  Arkansas,  Oklahoma,  and 
Missouri.  The  establishment  of  the  Ouachita  and  Ozark  National 
Forests  in  Arkansas  has  resulted  in  improved  conditions  in  that  por- 
tion of  the  State  which  embraces  the  rougher  regions.  However,  the 
problem  of  fire  protection  has  proved  so  difficult  that  even  now  these 
areas  can  not  be  rated  better  than  neutral  from  a  watershed  stand- 
point. If  protection  from  fire  can  be  made  effective,  these  should 
eventually  become  beneficial.  However,  much  still  remains  to  be  done 
before  satisfactory  fire  control  is  realized.  Public  sentiment  appears 
to  be  changing  in  favor  of  fire  prevention,*as  against  the  long-stand- 
ing practice  of  woods  burning. 

Lyin^  east  of  the  Mississippi  and  extending  from  southwestern 
Kentucky  on  the  north  througn  Tennessee,  Mississippi,  and  Louisiana 
on  the  south,  is  a  long,  comparatively  narrow  area  which  as  a  flood 
menace  and  erosion  problem  appears  to  be  by  long  odds  the  most 
serious  and  important  of  any  in  the  Mississippi  Valley.  The  white 
area  adjoining  it  on  the  west,  as  shown  in  Figure  6,  is  bottom  lands. 
The  area  shown  as  critical  is  high  land.  This  is  a  region  of  exceed- 
ingly deep  and  loose  soils,  subject  to  excessive  erosion.  These  soils 
are  of  wind-blown  origin,  picked  up  from  the  river-borne  silt  through 
the  endless  ages,  and  deposited  by  the  prevailing  winds  from  the 
west.  The  soils  are  deepest  and  conditions  most  critical,  generally 
speaking,  along  the  western  rim  and  shade  off  gradually  toward  the 
east.  Examples  of  vertical  gully  erosion  20,  40,  and  00  feet  deep,  are 
not  uncommon.  One  case  was  reported  with  a  depth  of  160  feet. 
This  condition  of  deep,  loose  soils  in  a  region  of  heavy  rainfall 
requires  a  very  slight  slope  to  start  destructive  erosion.  In  one  drain- 
age unit — ^the  Homochitto — ^the  1925  census  shows  a  reduction  of 
about  30  per  cent  in  piowlands  as  compared  with  1920,  due  largely  to 
the  enforced  abandonment  of  eroded  fields.  Within  this  unit  the 
secretary  of  the  National  Forest  Reservation  Commission  has  exam- 
ined the  two  areas  outlined,  one  of  218,000  acres  and  another  of 
420,000  acres,  as  shown  in  Figure  8,  with  a  view  to  recommending 
purchase  by  the  National  Forest  Reservation  Commission.  However, 
a  portion  of  the  eastern  area  is  not  essential  to  stream-flow  regulation. 
The  total  of  the  two  areas  so  classified  is  found  to  be  546,000  acres. 
The  Mississippi  enabling  act  at  present  limits  forest-land  purchases 
by  the  Federal  Government  to  only  26,000  acres,  and  this  should  be 
given  consideration  in  planning  an  immediate  program  of  Federal 
purchases. 

The  urgent  necessity  of  exercising  care  in  handling  the  lands  in 
this  region  of  delicate  balance  can  not  be  overestimated.    It  is  im- 
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portant  from  a  flood  standpoint;  it  is  important  from  a  drainage 
standpoint,  since  the  silt  from  these  lands  fills  the  drainage  canius 
on  the  lowlands ;  not  only  is  it  important  for  the  protection  of  the 
lowlands  from  silt  and  floods,  but  the  protection  of  these  lands  is 
also  vital  to  the  future  usefulness  of  the  region  itsdf .  Destruction 
is  now  taking  place  that  can  never  be  remedied.  Much  of  this  de- 
struction can  be  stopped,  but  it  will  require  real  effort  to  stop  it 
The  entire  area  is,  therefore,  shown  in  Figure  6  as  ''detrimental" 
and  recommended  for  examination  with  a  view  to  determining  what 
portions  are  so  subject  to  erosion  that  they  should  be  permanently 
Kept  in  public  forests  for  protection  purposes.  Thespe  will  be  the 
steeper,  rougher  lands  along  the  western  border  of  this  general 
soil  type. 

PROTECTION   FORESTS  IN   COMMERCIAL-TIMBER  REGIONS 

The  largest  areas  in  urgent  need  of  protection  forests  are  found 
in  the  commercial  forest  regions  of  the  Appalachian,  Ozark,  and 
Ouachita  Mountains,  the  Cumberland  Plateau,  a  few  broken  areas 
in  the  southern  pine  regions  and  adjoining  hardwoods,  and  an  area 
at  the  head  of  the  Wisconsin  River.  These  have  been  referred  to 
in  the  discussion  of  thew  different  regions  and  are  indicated  in 
Figure  6. 

The  importance,  from  a  national  standpoint,  of  prompt  action  and 
the  great  acreage  that  must  still  be  left  to  local  initiative  requires 
that  immediate  steps  be  taken  by  the  Federal  Ooverment  toward  the 
acquisition  of  more  protection  forests  in  the  Mississippi.  Basin. 
With  the  concurrence  of  the  State  authorities,  and  in  consultation 
with  them  to  avoid  conflict  with  any  State  forestry  programs,  the 
Government  of  the  United  States  should  approve  as  purchase  units 
all  areas  within  the  commercial  forest  regions  meeting  the  standard 
requirements  governing  the  National  For^  Reservation  Oommission 
in  the  execution  of  the  Weeks  law.  This,  of  course,  limits  immediate 
action  to  the  scope  and  regions  a]3proved  by  the  legislatures  of  the 
several  States.  With  these  points  in  view  a  number  of  areas  consid- 
ered in  this  study  have  been  listed  in  a  tentative  program  for  the 
purchase  of  protection  forests  needed  on  the  Mississippi  watershed. 
Such  purchases,  if  authorized,  should  be  made  by  the  Forest  Service 
of  the  Department  of  Agriculture  under  the  approval  of  the  National 
Forest  Reservation  Commission. 


Tablb  5. — Purchase  areas  ^ 


Area 


Additions  to  the  Ouachita  National 
Forest  in  Arkansas 

Additions  to  Ozark  National  Forest  in 
Arkansas , 

Additional  forest  in  Oklahoma 

De  Soto  area  in  Louisiana 

Jackson  area  in  Louisiana 

Little  Kiver  area  in  Louisiana 

Licking  area  in  Kentucky 

Pine  Mountain  area  in  Kentucky 

Quicksand  area  in  Kentucky 


313.240 

120.000 
865.355 
230,000 
500,000 
85,600 
323,000 
450.000 
268,000 


Area 


Kentucky-Cumberland  area  In  Ken- 
tucky  

Kentucky  area  in  Kentucky 

Pearson  Hills  area  in  Alabama 

LeTiasa  Fork  area  in  West  Virginia  and 
Kentucky 

Tug  Fork  area  in  West  Vin^ia 

Elk  and  Gauley  area  in  West  Virginia. 

Homochitto  area  in  Mississippi 

Wisconsin  River  area  in  Wisoonsin. 


Acres 


900^000 
478.000 
478,000 

scaooo 

4301000 

eAOOO 

25,000 
IMlOOO 


iin5.ia 


^  For  location  of  proposed  reaervatiojiB,  see  fig.  8. 
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Probably  not  more  than  85  per  cent  of  the  total  acreage  of  these 
areas  would  be  purchasable  by  the  Oovemment  for  protectioof  forests. 
No  land  more  valuable  for  farming  than  for  forestry  should  be 
aoquired.  In  mineral  regions  titles  should  be  limited  to  surface 
ri^ts,  the  present  owners  retaining  their  property  interest  in  the 
minerals  with  the  right  to  remove  them  under  terms  equitable  both 
to  the  owner  and  to  the  public.  In  round  numbers  the  total  of 
purchasable  land  within  the  areas  listed  is  estimated  at  5,900,000 
acres.  The  cost  at  an  estimated  average  of  $5  per  acre  totals 
$29,500,000,  or  an  average  of  $2,950,000  a  year  if  sprestd  over  a  period 
of  10  years. 

This  does  not  include  the  additional  areas  from  which  lands  are 
being  currently  approved  for  purchase  by  the  National  Forest  Res- 
ervation Commission  within  national  forests  already  created  under 
the  Weeks  law.  The  purchasable  lands  not  yet  acquired  within  such 
limits  on  the  Mississippi  watershed  are  estimated  at  about  2,642,000 
acres.  This  added  to  the  5,900,000  acres  additional  herewith  recom- 
mended would  make  the  total  of  forest-land  purchases  on  the  water- 
shed proposed  as  a  Federal  activity,  8,542,000  acres,  with  a  total 
expenditure  of  $42,721,000,  or  $4,272,100  annually  if  spread  over  a 
period  of  10  years.  Including  the  national  forests  already  created 
from  the  public  domain  or  acquired  under  the  Weeks  law,  the  total 
area  of  protection  forests  owned  by  the  Federal  Government  in  the 
Mississippi  Basin  would  thus  ultimately  become  25,822,000  acres. 
This  is  slightly  over  16  per  cent  of  the  forest  lands  on  the  drainage, 
or  about  3  per  cent  of  the  total  area  of  the  drainage. 

Even  with  the  Federal  Government  assuming  this  part  of  the 
burden,  there  are  still  large  areas  where  public  forests.  State,  county, 
or  municipal,  would  appear  to  be  the  only  satisfactory  solution.  The 
field  for  local  initiative  will  still  be  large  enough  to  tax  to  the  utmost 
the  possibilities  of  State,  county,  ana  municipal  forest  ownership 
and  leave  a  large  field  for  private  ownership.  This  is  particularly 
true  of  that  part  of  the  Cumberland  Plateau  lying  withm  the  State 
of  Tennessee,  where  the  State  legislature  has  not  given  its  consent 
to  purchases  by  the  Federal  Government  more  than  20  miles  west 
of  the  North  Carolina  boundary.  The  problem  will  also  be  a  difficult 
one  in  the  State  of  Mississippi.  Changes  in  the  present  enabling 
legislation  of  the  States,  with  respect  to  Federal  purchases  under 
the  Weeks  law,  may  require  some  modifications  in  the  purchase  areas 
listed  above  for  Federal  action. 

FARM  WOODLANDS 

The  most  difficult  part  of  the  forest  problem  on  the  Mississippi 
drainage  is  that  having  to  do  with  the  115,000  square  miles  of  forest 
land  in  farms  and  in  regions  primarily  agricultural.  This  naturally 
arises  from  diversity  of  area,  location,  character,  and  ownership. 
The  problem  is  exceedingly  complex.  The  land  is  within  the  ab- 
solute control  of  millions  of  inaividual  independent  farm  owners 
who  are  usually  unaware  that  other  interests  may  be  injured  if  the 
hillside  f oreste  are  overgrazed,  burned,  or  cleared  oflE. 

Though  the  lumberman  may  be  fairly  charged  with  a  large  share 
of  responsibility  for  unwise  forest  destruction,  it  is  <Mily  fair  to  state 
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the  fortunate  circumstance  that  after  he  has  destroyed  the  virgin 
forests  by  utilization — ^wise  or  otherwise  as  the  case  may  be-4ie 
usually  moves  on  and  leaves  the  field  to  nature  and  her  curative 
processes,  also,  unfortunately,  to  the  merciless  inroads  of  repeated 
fires.  With  the  farmer  the  situation  is  different.  His  settlement 
is  permanent  in  design.  His  stability  is  nearly  always  a  splendid 
virtue,  invariably  so  if  the  land  which  he  clears  and  cultivates  is 
suitable  for  permanent  farming.  Where  he  makes  a  mistake  and 
clears  land  that  quickly  loses  its  fertility  under  the  wash  of  rain- 
fall, he  is  reluctant  to  five  up  the  fight.  So  much  of  his  labor  has 
gone  into  the  land  itself  and  must  be  abandoned  if  he  goes  elsewhere 
that  he  refuses  to  surrender,  and  only  does  so  when  driven  to  the 
utmost  extremities  of  poverty.  The  process  of  trial  and  error  in 
the  use  of  land  for  farming  was  started  in  the  Mississippi  Valley  by 
the  first  settlers  who  cross^  the  mountains  at  the  headwaters  of  the 
eastern  tributaries  of  the  Ohio  River  about  Revolutionary  days  and 
has  been  going  on  ever  since. 

As  a  people  we  are  still  somewhat  young  and  inexperienced.  Like 
the  young  man  who  fancies  his  inheritance  is  inexhaustible,  we 
fancy  that  soil  fertility  is  a  fixed  condition  inherent  to  land  in  the 
very  nature  of  things,  and  we  clear  land  on  steep  slopes  and  use  it 
for  intertilled  crops  where  similar  land  in  older  countries  would 
either  be  kept  in  forest  or  would  be  terraced  before  being  plow^. 
The  fact  of  excessive  soil  erosion  from  farms  is  so  conspicuous  in 
every  report  on  a  drainage  unit  including  considerable  quantities 
of  farm  lands  that  it  becomes  the  outstanding  finding  of  this  study. 

This  excessive  erosion  is  taking  place  from  three  classes  of  lands: 

(1)  Lands  originally  prairie  whidi  are  too  steep  in  slope  for  cultiva- 
tion and  should  be  kept  in  sod  and  used  for  pasture  or  hay  lands; 

(2)  lands  along  the  margins  of  streams  or  in  narrow  draws  where 
trees  are  the  only  growth  strong  enough  to  withstand  soil  washing 
and  bank  cutting;  (3)  most  important  of  all,  land  originally  timbered 
on  slopes  too  steep  for  tillage  without  terracing.  In  some  places 
the  proportion  of  such  land  under  plow  is  considerable.  The  report 
on  one  drainage  unit  where  soil  erosion  is  particularly  nuilignant 
shows  that  30  per  cent  of  the  total  area  under  plow  was  abandoned 
between  1920  and  1925,  largely  because  of  soil  losses.  The  serious 
damage  appears  usually  to  l>e  limited  to  a  few  acres  in  a  place—a 
steep  slope  here,  a  gully  there,  an  unprotected  stream  bank,  or  the 
like.  However,  in  the  aggregate  mucn  greater  damage  is  in  many 
regions  taking  place  in  the  insidious  form  of  sheet  erosion,  often 
without  the  owner  of  the  land  realizing  that  injury  is  being  done 
to  his  own  property,  to  say  nothing  of  the  fact  that  a  national 
problem  is  being  made  more  difficult.  The  damage  by  gully  washing 
is  more  obvious. 

From  any  one  piece  of  land  in  the  Mississippi  Valley  the  contribu- 
tion of  eroded  soil  is  usually  small,  but  the  aggregate  would  make 
an  impressive  total.  Furthermore,  from  certain  highly  vulnerable 
soils  the  contribution  of  silt  tonnage  is  often  enormous.  In  addi- 
tion, the  adverse  effect  on  water  storage  and  water  flow  of  the  neglect 
of  a  small  area  may  be  far-reaching.  A  single  gully  of  less  than  a 
ouarter  of  an  acre  may  add  more  to  the  destructive  power  of  a  flood 
than  the  clear  run-off  of  an  entire  section  of  well-managed  fields 
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or  woods.    The  misuse  of  farm  soils  is  not  a^n  peculiar  to  one  class 
or  region.    It  is  far  too  common  north,  south,  east,  and  west. 

This  fact  of  the  mismanagement  of  farm  soils  runs  through  all  the 
unit  reports.  Through  all  the  reports  there  also  runs  evidence  of 
mismanagement  of  farm  wood  lots  owing  to  lack  of  technical  knowl- 
edge or  advice.  The  most  prevailing  fault  is  overgrazing,  often  to 
the  extent  of  killing  out  all  undergrowth  and  young  reproduction 
within  the  reach  of  stock,  exposing  the  tree  roots  as  a  result  of  soil 
washing  and  tramping,  and  preparing  the  way  for  the  loss  of  pro- 
tective litter  from  winds  sweeping  through  the  open  parklike  growth. 
All  this  greatly  reduces  the  value  of  the  area  either  as  a  timber- 
producing  property  or  a  soil  and  moisture  conserving  property. 
In  most  cases  also  the  pasturage  is  of  low  value.  In  consequence 
of  the  overgrazing  of  farm  wood  lots  and  the  erosion  of  farm  lands 
being  so  general  and  so  widespread,  it  appears  best  to  cover  the 
farm  wood-lot  and  farm-soil  erosion  problem  for  the  Mississippi 
Valley  as  a  whole  rather  than  for  each  major  basin  separately. 

How  to  secure  better  management  of  farm  wood  lots  is  largely  a 
question  of  education  and  extension.  It  involves  awakening  to 
action,  based  upon  better  understanding,  the  owners  of  the  115^000 
square  miles  of  wood  lots  and  waste  land  lying  within  farms.  The 
importance  of  this  problem  from  a  national  standpoint  was  recog- 
nized by  the  Senate  Select  Committee  on  Forestry  in  its  report 
which  resulted  in  the  enactment  of  the  Clarke-McNary  law,  June  7, 
1024.  Sections  4  and  5  of  this  law  provide  for  cooperation  through 
the  States  with  the  owners  of  farm  wood  lots. 

It  is  understood  that  the  Senate  committee's  endorsement  of  wood- 
lot  appropriations  was  based  primarily  on  the  national  economic 
importance  of  the  wood  lots  from  a  wood-supply  and  a^icultural- 
betterment  standpoint.  If  this  work  is  at  all  worth  its  cost  by 
reason  of  such  returns,  then  by  all  means  it  may  well  be  speeded  up 
on  account  of  its  contribution  to  the  regulation  of  stream  flow.  At 
first  thought  the  use  of  farm  woodlands  may  appear  to  be  a  minor 
factor  in  flood  control,  but  such  is  not  the  case.  We  are  dealing 
with  very  great  acreages.  If  by  the  stimulation  of  better  manage- 
ment of  farm  wood  lots  we  can  bring  about  an  average  increase  of 
2  inches  in  the  layer  of  humus,  that  means  an  increase  in  water- 
storage  capacity  of  1,815  cubic  feet  for  each  acre  so  transformed. 
On  a  total  of  115,00  square  miles  the  increase  in  water-storage 
capacity  would  amount  to  133,854,000,000  cubic  feet,  or  the  equiva- 
lent of  the  entire  average  run-off  of  the  Afississippi  River  system 
above  Quincy,  111.,  averaging  72,899  second  feet,  for  a  period  of  over 
21  days,  or  a  flow  of  1,M)0,000  second  feet  for  over  87  hours.  The 
resultmg  effect  of  mechanically  retarding  run-off  would  be  very 
much  greater. 

We  have  also  to  consider  the  possibilities  of  forest  planting  on 
eroding  farm  lands  as  a  check  to  erosion.  Experiments  conducted 
by  the  Missouri  Agricultural  Experiment  Station  showed  that  six 
plots  having  a  gradient  of  only  3.71  to  the  hundred  handled  under 
different  conditions — not  cultivated,  plowed  4  inches,  plowed  8  inches, 
planted  in  wheat  annually^  planted  in  com  annually,  rotating  corn, 
-wheat,  and  clover — ^lost  soil  at  an  average  rate  of  23  tons  per  acre 
a  year  over  a  six-year  period,  as  compared  with  an  average  annual 
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loss  of  about  562  poinds  on  a  seventh  plot  under  sod.  The  farm 
lands  in  the  Mississippi  Valley  which  should  be  planted  to  forests 
are  waste  lands  and  lands  which  can  not  be  cultivated  or  retained 
in  sod  as  pasture  or  meadow  land  without  excessive  erosion.  Such 
lands  are  usually  much  steeper  than  those  employed  in  the  Missouri 
experiment.  Gradients  in  excess  of  5  per  cent  and  up  to  15  per  cent 
or  even  20  i)er  cent  are  not  uncommon.  Under  such  conditions  even 
heavier  erosion  might  properly  be  expected.  Successful  forest  plant- 
ing would  in  5  to  10  years  reauce  the  average  annual  loss  by  erosion 
to  a  negligible  factor.  The  present  appropriation  of  $75,000  a  year 
for  aiding  timber  planting  on  farms,  under  the  Clarke-McNary  Act, 
can  be  credited  with  stimulating  the  planting  on  farms  of  30,000 
acres  during  1926,  which  would  not  have  been  reforested  without  this 
contribution.  If  half  of  this  expenditure  and  half  the  acrea^  is  in 
the  Mississippi  Valley  on  sloping  land  similar  to  that  in  the  Missouri 
soil-erosion  experiment,  this  would  mean  eventually  the  withholding 
of  about  345,000  tons  of  silt  burden  from  our  streams  each  year  as  a 
result  of  this  1926  expenditure,  or  slightly  more  than  9  tons  of  silt 
for  each  dollar  originally  exp^ded.  This  would  make  the  cost  to 
the  Federal  Government  of  a  single  year's  service  less  than  11  cents 
a  ton.    Spread  over  a  period  of  11  years,  it  would  be  1  cent  per  ton. 

But  it  should  not  be  forgotten  that  the  appropriation  for  planting 
farm  wood  lots  was  not  made  primarily  for  flood-control  purposes. 
It  was  made  for  farm-land  betterment  and  to  help  safeguard  the 
Nation's  future  timber  supply.  Therefore,  in  estimating  the  im- 
portance of  this  work  it  must  be  given  credit  for  the  sou  fertility 
which  is  saved  from  being  irrecoverably  lost  and  for  the  value  of 
the  wood  crops,  as  well  as  for  the  increase  in  the  moisture-holdiDg 
capacity  of  the  land  by  leaf-litter  accumulation,  for  the  greater 
permeability  of  the  soil,  and  for  the  prevention  of  siltage  in  streams. 

From  the  standpoint  of  the  public  oenefits  realized  for  each  dollar 
of  Federal  money  expended  on  flood-prevention  forests,  the  greatest 
returns  may  be  expected  from  that  part  of  the  Federal  funds  author- 
ized to  be  appropriated  under  section  4  of  the  Clarke-McNary  law 
which  is  used  in  the  stimulation  of  planting  on  eroding  or  other  waste 
lands  in  private  ownership.  The  owner  furnishes  theland,  plants  the 
trees,  and  continues  to  look  after  them  entirely  at  his  own  expense, 
while  the  most  the  Federal  Government  and  State  do  is  to  help  fur- 
nish the  planting  stock  and  give  advice.  The  landowner,  of  course, 
owns  the  timber  when  it  grows  up,  but  his  timber  protects  the  water- 
shed of  the  great  river  just  as  effectively  as  thou^  the  public  had 
paid  the  entire  bill. 

Along  with  this  activity  must  go  cooperation  under  section  5  of 
the  Clarke-McNarjr  law,  which  authorizes  the  Secretary  of  Agricul- 
ture to  cooperate  with  the  States  in  assisting  ^'  the  owners  of  farms  in 
establishing,  improving  and  renewing  wood  lots,  dielter  belts,  wind- 
breaks, and  other  valuable  forest  growth  and  in  growing  and  renew- 
ing useful  timber  crops."  The  close  relationidiip  between  these  two 
sed^ions  is  shown  by  the  fact  that  23  States  in  the  lifissassippi  drain- 
age are  now  cooperating  with  the  Federal  Gt)vemment  under  section 
4  and  21  under  section  5.  Under  section  4  the  farmer  is  aided  in 
securing  suitable  forest-planting  stock  at  a  cost  which  nxakes  planting 
a  practical  business  venture.    Under  section  6  he  is  given  expert 


PROTECTION  FORESTS  OF  MISSISSIPPI  RIVER  WATERSHED         37 

advice  in  caring  for  his  wood  lots  and  other  forest  growth.  Planting 
stock  and  tree  seeds  mufit  be  provided  to  restore  forests  on  the  10,000 
square  miles  of  idle  or  waste  lands  in  farm  ownership  in  the  Missis- 
sippi Basin.  The  farmers  also  need  advice  in  managing  the  105,000 
square  miles  of  farm  woodlands  which  do  not  require  planting  but 
wiiose  improvement  will  add  greatly  to  the  protective  forest  cover  on 
the  drainage. 

It  is  desirable  that  additional  funds  be  provided  for  Federal  en- 
couragement of  forest  planting  on  lands  in  private  ownership  in  the 
Mississippi  watershed  as  rapidly  as  the  States  are  organized  to  extend 
this  work  and  the  owners  can  be  induced  to  plant  up  their  waste  and 
idle  land  or  erdding  slopes.  The  increase  in  funds  for  giving  advice 
on  the  care  of  farm  wood  lots  should  keep  pace  with  the  needs  for 
such  service. 

This  is  undoubtedly  the  most  practical  method  of  solving  the 
forest-watershed  problem  on  lands  best  suited  for  forest  purposes  in 
farm  wood  lots  and  regions  pi^edominantly  agricultural.  The  ex- 
penditures by  the  cooperating  States  in  this  work  are  already  more 
than  double  that  of  the  Federal  Government,  although  the  section  4 
expenditures  are  usually  returned  to  them  in  the  form  of  receipts 
from  sales  of  planting  stock.  The  private  cooperator  is  enabled 
through  the  operation  of  this  law  to  secure  his  planting  stock  at 
actual  cost  of  production.  Without  .such  a  provision  the  costs  of 
planting  farm  wood  lots  are  usually  prohibitive. 

By  this  arrangement  the  expense  to  the  private  owner  of  forest 
planting  in  small  areas  is  greatly  reduced  and  progress  in  this  im- 
provement of  stream-flow  conditions  correspondingly  accelerated. 
It  is  estimated  that  there  is  a  total  of  22,400,000  acres  of  waste  land 
in  the  Mississippi  Basin  requiring  reforestation,  of  which  6,400,000 
acres  is  in  farm  ownership.  While  much  of  this  land  is  not  eroding, 
none  of  it  is  in  a  satisfactory  condition  from  a  water-storage  view- 
point. In  the  long  run  it  is  certain  that  the  reforestation  of  this  land 
would  be  a  splendid  economic  investment  from  a  national  standpoint, 
particularly  under  a  policy  whereby  the  private  owner  bears  four- 
fifths  of  the  costs.  On  the  basis  of  1926  figures  the  present  arrangement 
works  out  as  equivalent  to  a  Federal  subsidy  of  about  $2  50  per  acre 
for  every  acre  planted.  However,  owing  to  the  necessity  of  purchas- 
ing land  and  .starting  new  nurseries,  the  present  unit  costs  are  high. 
With  a  larger  acreage  and  well-established  nurseries,  equivalent  serv- 
ice can  be  furnished  in  the  future  at  lower  cost. 

All  the  waste  or  wasting  land  in  the  basin  should  be  reforested 
within  20  or  25  years.  It  will  not  be  done  unless  strong  public  as- 
sistance and  backing  are  given.  Under  the  exi.sting  conditions  the 
Nation  appears  to  face  a  $56,000,000  task  if  the  Government  must 
contribute  $2.50  per  acre  for  every  acre  needinjr  reforestation.  It  is 
believed,  however,  that  with  experience  in  planting  and  in  managing 
and  marketing  forest  products  and  with  the  realization  of  the  result- 
ing benefits,  the  private  owners  will  take  sufficient  interest  in  putting 
their  lands  in  condition  to  grow  steadily  in  value  without  further 
effort  except  protection  from  fire,  so  that  further  planting  subsidv 
will  be  unnecessary.  The  final  cost  to  the  Federal  Government  o*f 
securing  the  restoration  of  the  22,400,000'  acres  of  waste  lands  to 
forests  should  not  exceed  a  total  of  $5,000,000,  or  less  than  25  cents 
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per  acre.  Doubtless  technical  advice  under  section  5  of  the  Clarke- 
McNary  law  will  always  be  necessary,  since  there  is  always  a  new 
generation  of  landowners  growing  up  and  since  better  methods  of 
forest  management  will  doubtless  1^  worked  out  as  time  goes  on. 

PLOWLAND  ALSO  NEEDS  ATTENTION 

Extension  activities  in  forest  planting  and  forest  management 
should  be  coordinated  with  extension  activities  in  promoting  better 
practices  in  farming  slope  lands,  such  as  contour  plowing,  crop  rota- 
tion, keeping  steep  lands  in  sod  for  hay  or  pasturage,  and  teiTacisg 
according  to  the  degree  of  slope  and  danger  of  washing.  Wiser 
selection  of  lands  for  cultivation  should  be  urged  so  that  on  lands 
agriculturally  submarginal,  and  hence  more  productive  for  forest 
than  farm  crops,  agriculture  should  not  be  attempted.  County 
agents  everywhere  should  advise  against  clearing  slopes  for  cultiva- 
tion unless  the  owner  of  the  land  is  prepared  to  take  whatever  action 
mav  be  required  to  prevent  erosion  and  preserve  the  fertility  of  the 
soil.  Owners  should  be  encouraged  to  check  further  damage  to 
their  fields  not  only  in  order  to  prevent  soil  depletion  but  to  secure 
the  advantage  of  heavier  crop  production  which  follows  effective 
terracing  and  the  more  productive  use  of  rainf alL 

There  should  be  no  conflict  between  the  campaign  for  better  farm 
practice  and  that  for  better  forest  practice  on  farm  lands.  The 
general  aim  should  be  to  protect  soil  fertility  from  being  destroyed 
by  either  unwise  use  or  neglect.  Unless  the  farmer  is  prepared  to 
prevent  the  rich  topsoil  from  washing  away  on  sloping  land,  he 
should  keep  it  in  trees.  However,  the  forest  may  properly  be  dis- 
placed whenever  the  productive  value  of  the  land  for  otner  purposes 
makes  it  more  profitaole  to  so  use  it,  taking  into  account  the  expense 
of  terracing  or  other  soil  conservation  costs,  if  such  protective  work 
actually  follows  clearing. 

There  will  always  be  some  erosion  from  farm  lands  and  some  loss 
of  soil  fertility  which  is  avoidable  only  at  unreasonable  cost.  The 
practical  application  of  the  remedies  herein  proposed  would  not  be 
a  burden  on  agriculture.  On  the  other  hand,  heavier  crops  under 
terracing  and  contour  plowing  and  through  prevention  of  land 
destruction  and  soil  impoverishment  by  reforestation  or  sodding  of 
slopes  will  offset  the  original  cost  of  the  necessary  protective  meas- 
ures many  times  over.  It  is  estimated  that  within  20  years  it  should 
be  possible  by  an  aggressive  campaign  of  education  and  extension  to 
bring  about  a  general  application  of  the  principles  stated  in  the  two 
preceding  paragraphs,  which  in  turn  should  reduce  the  total  silt 
burden  now  coming  from  cultivated  fields  in  the  Mississippi  Valley 
to  not  more  than  25  per  cent  of  its  present  volume.  Present  prac- 
tices would  have  to  be  changed  on  a  very  great  acreage  of  farm  lands 
in  the  aggregate  although  on  a  relatively  small  part  of  the  total 
area  under  cultivation.  Such  an  extension  campaign  seems  to  be 
justified  by  its  direct  economic  advantages.  At  the  same  time,  with- 
out additional  costs  it  would  make  a  very  material  contribution  to 
flood  prevention  by  reducing  the  burden  of  silt  and  by  increasing  the 
absorptive  and  storage  capacity  of  lands  now  most  subject  to  rapid 
rim-off. 
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No  recommendations  are  made  as  to  legislation,  organization,  or 
appropriations  for  such  a  campaign  of  extension,  since  it  does  not 
come  within  the  jurisdiction  of  the  Forest  Service.  It  has,  however, 
appeared  necessary  to  consider  this  feature  of  the  flood  and  forest 
problem  at  some  length  in  order  to  determine  fairly  the  relative  im- 

gortance  of  forestry  in  conserving  soils  and  moisture  on  farm  lands, 
uch  a  campaign  of  rural  education  falls  within  the  field  of  iuris- 
diction  of  the  extension  service  of  the  Department  of  Agriculture. 

THE  PLACE  OF  PROTECTION  FORESTS  IN  REGIONS  PREDOMINANTLY 

AGRICULTURAL 

However,  the  fact  must  be  reckoned  with  that  there  are  some 
agricultural  regions  in  which  the  problem  can  not  be  solved  by  the 
resident  owners  with  assistance  oi  the  kind  mentioned  above.  In 
some  regions  the  broken  topography  and  large  extent  of  forest  lands 
on  slopes  which  are  subject  to  erosion  present  a  difficult  problem, 
too  difficult  for  satisfactory  solution  under  diversified  private  own- 
ei*ship.  In  such  places  the  only  final  answer  seems  to  be  public 
ownership  and  management  in  blocks  of  several  thousand  acres. 
Examples  of  this  kind  are  not  uncommon  in  the  unglaciated  region 
east  of  the  Mississippi  River  from  the  mouth  of  the  St.  Croix  River 
south  to  the  vicinity  of  Beloit,  Wis.  Again,  in  the  southern  part  of 
Illinois  forest  lanas  form  a  continuous  belt  stretching  for  many 
miles  along  the  bluffs.  Timbered  bluffs  are  also  not  uncommon  in 
southern  Minnesota  and  in  Iowa  and  Missouri.  In  the  latter  State, 
in  regions  largely  devoted  to  agriculture,  large  blocks  of  true  forest 
lands,  rough  and  unsuited  for  cultivation,  are  not  uncommon,  par- 
ticularly in  the  southern  half  of  the  State.  Indiana,  Ohio,  Kentucky, 
and  Tennessee  also  furnish  many  examples  of  similar  conditions 
outside  the  rougher  mountainous  region. 

In  all  the  States  named,  from  Wisconsin  to  Tennessee,  practically 
continuous  areas  of  forest  lands  in  rough  country,  in  tracts  ranging 
from  6,000  to  50,000  acres  in  extent,  are  not  unusual.  Such  forest 
lands  are  not  within  the  territorv  which  the  National  Forest  Reser- 
vation Commission  has  under  existing  policies  considered  for  Fed- 
eral purchases.  However,  these  rough  timbered  regions  appear 
admirably  suited  for  public  forests,  probably  under  county,  city,  or 
State  ownership,  and  the  individual  States  appear  well  able  finan- 
cially to  assume  this  burden  with  ultimate  public  profit.  Such 
enterprises,  well  and  profitably  managed  locally,  should  go  far  to- 
ward stimulating  local  pride  and  self-reliance.  This,  in  turn,  would 
increase  local  initiative,  self-confidence,  and  self-help — ^which  it  is  in 
every  way  desirable  to  stimulate  in  preference  to  dependence  upon 
Federal  aid  and  leadership. 

In  addition,  there  are  considerable  areas  of  bottom  lands  now  in 
forests  which  these  States  might  well  purchase  and  retain  for  timber 
production,  recreation,  and  overflow  purposes.  At  present  high 
waters  are  allowed  to  spread  out  on  such  bottom  lands,  the  current  is 
slowed  down,  and  the  sediment  settles  and  is  kept  out  of  the  main 
channels.  Under  private  ownership  there  is  always  danger  of  such 
land  being  dyked  or  leveed,  thereby  accentuating  both  the  local  and 
general  flood  problem.  The  Federal  Government  is  making  a  good 
start  in  purchasing  bottom  lands  for  wild-life  refuge  purposes  along 
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the  middle  reaches  of  the  Mississippi  River  as  indicated  in  Figure 
8.  The  purchase  of  critical  areas  of  overflow  lands  on  the  tributary 
streams  should  not  place  an  unreasonable  burden  on  each  State 
directly  concerned. 

NATIONAL  FORESTS,  NATIONAL  PARKS,  PUBLIC  DOMAIN,  AND 

GAME-REFUGE  FORESTS 

In  the  interest  of  simplicity  it  is  desirable  to  deal  with  the  national 
forests,  national  parks,  and  public-domain  and  game-refuge  timbered 
lands  as  a  separate  problem  irom  non-Federal  forests.  Table  6  shows 
by  square  miles  the  gross  area  of  national  forests  within  the 
Mississippi  drainage  basin  by  States  and  major  basins. 

Table  6. — Orosa  areas  of  national  forest  lands^  hp  basins 


State 

Ohio 

Upper  Mis- 
sissippi 

Missouri 

Arkansas— 
White 

Red- 
Ouachita 

Total 

Alabama 

Square  miUs 
57.3 

Square  miles 

Square  miles 

Square  miles 

Square  miles 

Square  mOa 
57.3 

Arkansas ._ 

1,651.6 
2,080.4 

796.0 

2,44ft6 

Colorado     -. 

4,487.7 

(LSt&l 

Georgia 

496.6 

4966 

Illinois 

ia7 



1&7 

Kentucky 

35.3 

3.13 

Minnesota 

464.2 

4612 

Montana i 

14,013.6 
323.6 

14.013.6 

Nebraska - -. 

323.6 

New  Mexico  -    -  - 

107.0 

107.0 

North  Carolina 

1.890.3 



l,88ai 

Oklahoma -- 

9^3 

9&S 

Pennsylvania 

1,155.1 

1.I5&1 

South  Dakota 

"""        """ 

1.986.6 

1.96qi« 

Tennessee 

1. 343.  8 
333.9 

828.6 

l,341S 

Virginia 

West  Virginia 

3319 

8266 

WvominK        

7, 445.  5 

7.44i5 

Total 

6, 142. 9 

480.9 

28,257.0 

3. 839. 0 

894.3 

39.614.1 

On  the  Mississippi  drainage  there  are  also  three  large  national 
parks  having  important  bodies  of  timber — ^the  Glacier,  having  an 
area  of  160  square  miles  in  Montana;  the  Rocky  Mountain,  208 
square  miles  in  Colorado ;  and  the  Yellowstone,  2,864  square  miles  in 
Wyoming  and  Montana. 

For  the  total  area  in  the  national  forests  and  parks  the  general 
statement  can  be  made  that  the  continuance  of  existing  policies  will 
meet  watershed-protection  requirements  in  a  satisfactory  degree. 
The  lands  in  the  national  forests  and  national  parks  are  being  pro- 
tected from  fire  and  managed  either  for  their  forest  or  scenic  values, 
A  considerable  part  of  these  lands  within  the  exterior  boundaries  of 
national  forests  and  national  parks,  particularly  in  the  Ohio  Basin 
and  in  Arkansas,  is  still  privately  owned.  However,  they  are  all 
either  within  purchase  units  or  in  national  forests  where  acquisition 
by  exchange  is  authorized,  and  ultimately  all  lands  not  more  valu- 
able for  agriculture  or  some  other  purpose  than  for  forest  or  park 
purposes  may  be  expected  to  pass  into  public  ownership  luiless 
existing  laws  are  repealed. 

But  such  is  not  the  case  with  the  forest  lands  of  the  public  domain. 
These  lands  are  Federal  properties  for  which  Congress  has  estab- 
lished no  policy  further  than  to  restrict  their  addition  to  national 
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forests  by  presidential  order.  There  are  a  number  of  areas  adjacent 
to  existing  national  forests  which  have  been  examined  by  field 
agents  of  both  the  Departments  of  Agricultm*e  and  Interior  and 
found  suitable  and  valuable  for  national-forest  purposes.  Such  areas 
have  been  recommended  by  both  departments  and  by  the  National 
Forest  Reservation  Commission  for  inclusion  in  national  forests, 
and  the  reports  have  been  transmitted  by  the  President  to  Congress 
for  action.  No  action  has  been  taken  on  these  areas  by  that  body. 
There  are  still  other  areas  of  forest  lands  in  the  public  domain 
awaiting  further  consideration  and  study  by  the  Forest  Service,  but 
for  which  the  information  now  available  is  not  sufficiently  definite 
to  permit  the  drafting  of  legislation  in  other  than  general  terms. 

Generally  speaking,  the  remaining  areas  of  forest  lands  in  the  pub- 
lic domain  are  not  yet  in  bad  shape  from  a  water-control  standpoint 
although  far  from  being  in  as  satisfactory  condition  as  the  adjoir  • 
ing  national  forest  lands  which  have  been  systematically  protected 
from  fire  and  overgrazing  for  the  past  20  years  or  more.  However, 
with  increasing  demands  for  various  kinds  of  wood  products,  these 
unreserved  forests  are  eventually  certain  to  be  misused.  They 
should  be  put  under  Federal  forest  management  by  including  them 
in  adjoining  national  forests  instead  of  waiting  until  the  damage  is 
done  and  then  undertaking  the  generation-long  task  of  rebuilding 
resources  which  were  negligently  and  unnecessarily  allowed  to  be 
destroyed.  If  Congress  will  give  the  President  power  to  act  direct, 
the  Forest  Service  can  within  90  days  submit  final  recommendations 
covering  all  the  public  lands  on  the  Mississippi  watershed  in  Mon- 
tana, Wyoming,  Colorado,  and  New  Mexico,  which  are  suitable  for 
inclusion  in  national  forests.  The  total  areas  of  unreserved  Gov- 
ernment forest  lands  on  the  watershed  of  the  Mississippi  River 
which  should  be  added  to  existing  national  forests  would  probably 
not  exceed  700  square  miles. 

Another  Federal  land  activity  having  a  direct  bearing  on  the  Mis- 
sissippi flood  problem  is  the  purchase  by  the  Bureau  of  the  Biological 
Survey  of  the  Department  of  Agriculture,  under  a  special  act  of  Con- 
gress, of  the  overflow  lands  directly  tributary  to  the  main  channel 
of  the  river  from  Wabash,  Wis.,  to  Rock  Island,  111.  This  area, 
which  is  known  as  The  Upper  Mississippi  River  Wild  Life  and  Game 
Refuge,  is  shown  in  Figure  8.  Its  gross  area  is  266,000  acres,  of 
which  165,000  acres  is  land  and  100,000  water. 

The  forests  along  the  stream  margins  come  within  the  classification 
of  protection  forests,  since  they  are  most  effective  in  preventing  the 
cutting  of  banks.  Furthermore,  public  acquisition  of  these  overflow 
lands  safeguards  their  being  held  as  tributary  reservoir  areas  avail- 
able during  overflow  periods.  Under  private  ownership  there  was 
always  the  menace  that  at  some  future  time  they,  too,  would  be  dyked 
or  leveed  for  farms,  the  channels  narrowed  accordingly,  the  upper 
flood  waters  correspondingly  hastened,  and  the  problem  below  Cairo 
intensified. 

THE  BAD  LANDS  AND  THE  BREAKS 

Two  outstanding  examples  of  serious  regional  erosion  of  nonforest 
lands  are  so  clearly  connected  with  regions  of  general  Federal  owner- 
ship and  are  so  important  from  a  stream-flow  standpoint  that  their 
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omission  from  this  study  would  be  shortsighted.    These  are  the  Bad 
Lands  and  the  Breaks. 

In  the  Missouri  River  Basin  in  North  Dakota,  South  Dakota, 
Wyoming,  and  Montana  are  a  number  of  areas,  most  of  which  are 
indicated  in  Figure  6,  which  arc  familiarly  known  as  Bad  Lands. 
A  large  part  of  these  lands  is  in  the  public  domain  and  is  of  no  known 
value  or  of  practically  negligible  economic  value.  The  Bad  Lands 
aggregate  about  15,500  square  miles  and  form  a  great  single  class  of 
land  having  an  enormous  effect  on  erosion  and  run-off. 

Space  does  not  allow  a  detailed  description  of  typical  Bad  Lands. 
It  is  sufficient  for  the  purposes  of  this  circular  to  say  that  they  have 
a  clay  soil  and  very  scanty  cover.  The  character  of  the  precipitation 
of  the  Bad  Lands  regions  is  similar  to  that  of  the  region  of  the 
Missouri  experiment.  Unquestionably  from  these  areas  comes  a  con- 
siderable part  of  the  silt  which  gives  the  Missouri  the  name  of 
"Big  Muddy."  In  this  connection  it  is  worth  while  to  note  that 
the  Missouri  River  is  clear  at  the  junction  of  the  Jefferson,  Madison, 
and  Gallatin  at  Three  Forks,  Mont.  It  is  usually  still  comparatively 
clear  at  Great  Falls  and  Fort  Benton,  once  the  head  of  navigation. 
Its  mountain  tributaries  come  from  national  forests  or  from  two 
gi*eat  national  parks,  the  Yellowstone  and  the  Glacier.  They  come 
from  the  regions  of  steepest  slopes  and  heaviest  precipitation  of  the 
northern  part  of  the  basin,  but  because  of  the  protection  given  to 
these  watersheds  by  the  Federal  Government's  national  forests  and 
parks,  the  streams  are  clear  and  pure.  As  soon  as  the  river  begins 
to  receive  the  run-off  from  areas  of  Bad  Lands  it  inmiediately  takes 
on  a  muddy  character  which  it  retains  until  it  transmits  its  burden 
of  water  and  silt  to  the  Mississippi  River. 

No  data  are  available  showing  quantitatively  the  amount  of  silt 
contributed  to  the  Missouri  by  Bad  Lands  areas.  However,  very 
good  data  have  been  published  bj'^  the  Missouri  Agricultural  Experi- 
ment Station  showing  the  amount  of  soil  eroded  from  a  bare  slope 
having  a  gradient  of  3.71  per  100.  In  a  six-year  period  during 
which  the  average  annual  precipitation  was  35.87  inches  the  average 
loss  was  34.95  tons  per  acre  annually.  The  average  annual  precipi- 
tation for  the  Bad  Lands  regions  is  about  15  inches.  The  average 
slope  would  undoubtedly  be  much  greater  than  3.71  in  100.  If  the 
Bad  Lands  erode  as  readily  as  the  Missouri  soils  and  in  direct  ratio 
to  the  total  precipitation  the  contribution  of  these  15,504  square 
miles  would  be  annually  15,500  X  640  X  34.95  X  (15  divided  by 
35.87),  or  over  144,000,000  tons.  An  unpublished  report  of  the  War 
Department  estimates  the  annual  discharge  of  solid  matter  by  the 
Missouri  as  413,000,000  cubic  yards,  or,  at  2,700  pounds  per  cubic 
yard,  about  557,000,000  tons.  It  thus  appears  that  approximately 
26  per  cent  of  the  total  sediment  contributed  by  the  Missouri  River 
may  come  from  15,500  square  miles  of  country,  or  less  than  3  per 
cent  of  the  watershed.  If  we  take  Dole  and  Stabler's  figures  (1909) 
of  about  180,000,000  tons  as  the  usual  sediment  carriage  of  the 
Missouri,  the  Bad  Lands  contribution  is  79  per  cent  of  the  whole. 
This  is  no  doubt  too  high  a  proportion. 

These  calculations  are  not  presented  as  being  of  direct  or  imme- 
diate value  in  determining  flood  factors.  They  are,  however,  be- 
lieved to  be  of  value  as  indicating  sources  of  trouble  which  should  be 
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carefully  inyestigated.  They  make  clear  the  fact  that  the  great 
influence  of  these  areas,  and  the  possibilities  that  some  means  may 
be  found  to  reduce  their  destructive  power  by  ve^tative  covering, 
justify  making  the  Bad  Lands  a  matter  of  special  research.    As 

Eroperties  they  would  attract  private  enterprise  only  as  they  might 
e  made  to  produce  remunerative  crops.  As  a  Federal  responsibility 
they  present  other  responsibilities,  such  as  checking  the  burden  they 
contribute  to  the  silt  problem  of  the  Mississippi  and  possibilities  of 
eventual  reclamation  for  some  useful  purpose. 

A  serious  erosion  problem  somewhat  analogous  to  the  Bad  Lands 
of  the  northwest  is  presented  by  the  Breaks  of  the  southwest.  This 
is  the  re^on  which  marks  the  boundary  or  break  between  the  Staked 
Plains  of  the  Texas  panhandle  and  the  lower  rolling  red  prairie  coun- 
try to  the  east.  The  steepness  of  the  escarpment  between  the  lower 
edge  of  the  Breaks  and  the  High  Plains  seems  to  be  due  generally 
to  a  rock  cap  which  underlies  the  plains  and  preserves  their  surface 
until  undermined  and  broken  off. 

The  rain  falling  on  the  High  Plains  is  almost  entirely  soaked  up  by 
the  soil.  The  run-off,  and  consequently  the  erosion,  occurs  in  the 
Breaks  themselves,  which  extend  back  along  the  valleys  being  cut  by 
the  upper  tributaries  in  Texas  and  western  Oklahoma. 

Soil  erosion  is  extremely  active  through  the  Breaks  region  because 
of  a  combination  of  many  steep  slopes,  scanty  vegetation,  abundance 
of  easily  eroded  soil,  and  sudden  hard  rains.  It  is  from  this  region 
that  the  Arkansas  and  Red  Rivers  draw  their  first  great  burden  of 
silt,  and  it  is  this  source  of  silt  which  the  population  of  those  two 
great  drainage  basins  must  reckon  with  in  their  plans  for  develop- 
ment, including  the  storage  of  water  in  reservoirs  for  irrigation, 
power,  municipal  supply,  or  other  purposes.  Unless  the  burden  of 
silt  carried  by  the  local  streams  can  be  greatly  reduced,  the  storage 
capacity  of  reservoirs  in  that  re^on  will  be  diminished  very  rapidly. 

Merely  from  a  flood-prevention  and  erosion  standpoint  it  is  be- 
lieved that  the  Bad  Lands  and  the  Breaks  are  of  sufficient  importance 
to  justify  special  study  and  investigation.  The  method  of  stopping 
erosion  is  a  problem  for  research.  Several  species  of  trees  and  shrubs, 
together  with  many  hardy  grasses,  grow  in  the  regions,  but  the  task 
of  establishing  them  where  extreme  drought  conditions  prevail  for 
long  periods  of  time,  and  on  bare  slopes  which  disintegrate  rapidly 
and  wash  away,  promises  to  be  extremely  difficult.  Meanwhile  over- 
grazing is  accelerating  the  progress  of  erosion. 

It  seems  desirable  that  a  special  research  project  for  the  specific 
purpose  of  working  out  some  system  of  protecting  the  Bad  Lands 
and  the  Breaks  and  stopping  the  excessive  erosion  now  taking  place 
in  these  regions  should  be  undertaken.  It  is  an  interstate  and  na- 
tional problem,  and  seems  to  be  one  which  could  best  be  solved  in 
a  limited  period  of  active  study  as  a  special  project.  This  should 
not  be  primarily  a  forest  project,  but  foresters  should  participate 
in  the  work.  What  is  most  urgently  needed  is  some  kind  of  vege- 
tative cover  to  bind  the  soil,  and  re|?ulated  use  to  prevent  its  de- 
struction when  once  established.  This  cover  may  be  trees,  brush, 
vines,  or  grass,  whatever  proves  best.  The  Forest  Service,  through 
its  experience  in  tree  planting,  its  study  of  range  plants,  and  its 
experience  in  practical  range  management,  should  be  able  to  help  in 
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working  out  some  practical  remedy  for  each  region.  The  major 
objective  of  the  project  should  be  to  work  out  some  means  of  pro- 
ducing more  favorable  conditions  for  run-off  control  and  reduction 
of  erosion,  and  not  necessarily  for  developing  economically  valuable 
products;  it  is  possible,  however,  that  products  of  use  in  industry 
would  be  realized  later. 

SUMMARY  OP  CRITICAL  ARBAS 

Figure  6  shows  graphically  the  location  and  extent  of  what  are 
reported  to  be  the  most  critical  areas  in  the  Mississippi  Valley  judged 
by  their  need  of  forest  cover  to  prevent  erosion  or  flashy  run-off. 
These  lands  are  divided  into  three  classes,  detrimental,  neutral,  and 
beneficial,  according  to  the  present  condition  of  forest  cover,  and, 
as  Table  7  shows,  are  located  in  30  States. 

Table  7. — Extent  of  the  Missi^Hpjd  River  Basin  oritical  are4is  {grosg) 


state 


Alabama... 
Arkansas.. 
Colorado... 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky., 
liouisiana.. 
Maryland . . 
Minnesota., 
Mississippi. 
Missouri.... 
Montana... 
Nebraska... 


Influence  on  flood  conditions 


Detri- 
mental 


Square 
mile* 

A,  922 

1,477 

123 

31 

12,596 

6,153 
17. 182 

1,538 
13.244 

2,446 


5,538 
10,798 
15,844 


154 


Neutral 


Square 

mUet 

1,015 

13.628 

108 

569 


Bene- 
ficial 


Square 
milet 


11,251 
615 


W"    276 
.1        218 


10,890 
154 
461 


9,967 
277 


1,066 


18,227 

1,477 


Total 


Square 
mile$ 

5,937 
15,105 
11,482 

1,215 
12.508 

6,153 
17,457 

1,756 
24, 134 

2,600 
461 

6,504 
ia798 
25,811 
18,504 

1,631 


State 


New  Mexico 

New  York 

North  Carolina. 
North  Dakota.. 

Ohio 

Oklahoma 

Pennsylvania... 
South  Dakota.. 

Tennessee 

Texas 

Virginia 

West  Virginia.. 

Wisconsin 

Wyoming 


AU  States. 


Influence  on  flood  conditions 


Detri- 
mental 


Square 
miles 


1,160 


8»845 

16,551 

2,907 


12,706 
292 


6,676 

8,601 

46 


149. 931 


Neutral 


Square 
miles 


308 
2,361 


6,245 


7,399 
3,509 
3,184 
12,613 
2,246 
62 


74.986 


Bene- 
ficial 


Square 
miles 
3,276 


2,400 
133 


677 


^966 
1,907 


446 


846 
18,443 


64,213 


Total 


Square 
milts 
3,278 
308 

6,830 

133 

8,845 

17,28 

91152 

2;  666 

2^013 

3,891 

3,630 

19.289 

11,783 

18,551 


280.130 


Table  7  deals  generally  with  forest  lands  and  does  not  include 
either  the  Bad  Lands  or  the  Breaks,  which  are  also  included  in  this 
circular  and  recommended  for  special  study.  These  areas  are  classi- 
fied as  detrimental  treeless  areas  and  embrace  a  total  of  32,471  square 
miles  distributed  among  certain  Western  States  as  shown  in  Table  8. 

Table  8. — Areas  of  Bad  Lands  and  Breaks 


The  Bad  Lands 

The  Breaks 

State 

Area 

Stat? 

Area 

Colorado 

Square  miles 
31 
10. 121 

3,845 
1.507 

Kansas 

Square  mUa 
1.6tf 

Montana 

New  Mexico., 
Oklahoma 

IM 

North  Dakotn. 

3,861 
11.306 

South  Dakota. 

Texas.  ... 

Total 

Total..-. 

15,504 

16,967 
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These  82,471  square  miles  of  critical  treeless  areas,  added  to  the 
total  of  289,130  square  miles  of  critical  areas  based  on  forest  re<]^uire- 
ments  make  a  ^rand  total  of  321,601  square  miles,  ^ross.  of  critical 
areas  out  of  a  grand  total  of  1,231,492  square  miles  in  the  Mississippi 
wratershed.  This  amounts  to  about  26  per  cent  of  the  entire  water- 
shed. 

However,  the  only  areas  in  which  anything  like  100  per  cent  of  the 
acreages  outlined  are  actually  critical  are  the  Bad  Lands  and  the 
Breaks.  These  are  not  included  in  the  following  discussion,  which 
applies  specifically  to  areas  where  forests  are  a  critical  factor  in 
nm-off  and  erosion  conditions. 

Many  of  the  areas  are  mapped  as  critical  because  they  include  a  con- 
siderable percentage,  usually  10  per  cent  or  more,  of  lands  on  whicli 
the  retention  of  forests  or  the  restoration  of  forests  is  important  to 
prevent  flashy  run-off  and  serious  soil  erosion.  In  some  regions  these 
lands  are  found  in  innumerable  small  tracts  scattered  tliroughout 
lands  which  are  not  critical.  This  applies  particularl^v  to  the  critical 
areas  shown  in  States  and  localities  which  are  primarily  agricultural, 
and  with  .special  force  to  the  critical  areas  as  mapped  in  Illinois, 
Wisconsin,  Minnesota,  Iowa,  and  northern  Missouri.  In  the  region 
of  greater  forest -land  density  the  proportion  of  lands  actually  critical 
in  character  within  the  areas  shown  as  critical  may  run  as  high  as 
80  per  cent  or  more.  This  applies  particularly  to  the  critical  areas 
outlined  in  Louisiana  and  Arkansas,  and  in  eastern  Tennessee,  Ken- 
tucky, West  Virginia,  and  Pennsylvania. 

The  acreage  actually  critical  is  roughly  estimated  at  150,000  square 
miles,  out  of  the  gross  critical  acreage  of  289,000.  The  acreage  thus 
estimated  as  critical  all  comes  within  the  broad  classification  of  forest 
land,  actual  or  idle,  totaling  244,000  Sjquare  miles  for  the  entire 
Mississippi  drainage.  This  leaves  an  estimated  total  of  about  94,000 
square  miles  of  foi-est  land  in  the  valley  having  soil  and  topography 
or  such  characteristics  that  the  presence  or  absence  of  forest  cover 
has  no  marked  influence  on  erosion  or  stream  flow  therefrom.  The 
160,000  square  miles  of  critical  acreage,  added  to  the  acreage  in  the 
Bad  Lands  and  the  Breaks,  gives  a  total  critical  acreage  of  182,471 
square  miles  within  the  limitations  of  the  study  for  the  entire  Missis- 
sippi Valley. 

PUBLIC-DOMAIN  GRAZING  LANDS 

With  very  few  exceptions,  each  individual  drainage  unit  which 
embraces  any  considerable  acreage  of  unreserved  public  domain  suit- 
able for  grazing  is  reported  as  being  injured  by  overgrazing  and 
unregulated  grazing,  with  destructive  erosion  taking  place  over  large 
areas.  No  data  are  available  to  show  to  what  extent  this  results  in 
mereasmg  the  rapidity  of  run-off.  From  a  flood  standpoint,  except 
for  local  freshets,  such  increase  would  not  be  material.  The  burden 
of  silt  which  misused  grazing  lands  contribute  to  the  Missouri  and 
Arkansas  must,  however,  in  the  aggregate  be  very  great. 

These  lands  are  open  to  entry  under  the  various  public  land  laws, 
eoi^gequently  the  acreage  is  slowly  dwindling.  The  total  area  ot 
public  lands  in  the  Mississippi  Basin,  according  to  the  report  of  the 
General  Land  Office  of  the  Department  of  the  Interior,  July  1,  1926, 
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It  should,  of  course,  be  understood  that  appropriations  or  expendi- 
tures are  suggested  or  recommended  only  upon  condition  that  they 
be  made  at  such  times  and  in  such  amounts  as  may  be  in  harmony 
with  the  fiscal  policy  of  the  Government. 

First  in  order  -oi  importance  is  the  extension  of  fire  cooperation 
under  section  2  of  the  Clarke-McNary  law.  The  blanket  of  organ- 
ized protection  should  be  extended  to  all  forests  on  the  Mississippi 
watershed  as  rapidly  as  the  States  and  private  owners  are  willm^ 
to  undertake  the  work.  Ultimate  cost  per  year  for  entire  watershed 
about  $490,000.  This  includes  all  forest  lands  as  well  as  ''critical 
areas,"  for  flood  control,  since  it  is  impractical  to  attempt  a  definite 
separation  into  classes  for  protection  purposes.  This  would  be  ac- 
complished with  the  appropriations  now  authorized  by  the  Clarke- 
McNary  law. 

Idle  waste  l^ind  on  farms  and  submarginal  land  used  agriculturally 
should  be  planted  to  forests  under  the  Clarke-McNary  Act  as  rapidly 
as  the  States  and  private  land  owners  will  expand  such  work  and 
as  cooperative  expenditure  will  be  in  accord  with  the  fiscal  policv  of 
the  Government.  . 

Instruction  to  owners  of  115,000  square  miles  of  forest  land  in 
farm  ownership  should  keep  pace  with  planting  and  need  for  advice 
in  use  and  marketing  forest  products. 

The  purchase  of  about  2,^2.000  acres  of  protection  forest  lands 
in  national  forest  purchase  units  already  approved  and  established 
by  the  National  Forest  Reservation  C/ommission  on  the  Mississippi 
watershed  should  be  completed  and  in  addition  approximately 
5,900,000  acres  of  protection  forest  lands  adjoining  two  existing 
national  forests  in  Arkansas  and  in  15  other  units  on  the  Mississippi 
drainage  should  be  purchased.  Inclusive  of  forest  lands  still  to  be 
acquired  in  completing  units  now  approved  under  the  Weeks  law  the 
total  amount  of  land  would  be  8,542,000  acres.  Tliese  purchases 
could  be  made  under  the  provisions  of  the  Weeks  Act  and  Clarke- 
McNary  Act  durin":  a  period  of  from  5  to  10  vears,  Subject  to  the 
appropriations  authorized  under  the  fiscal  poficy  of  the  Govern- 
ment. 

Protection  and  administration  of  present  national  forests,  parks, 
and  game  refuges  should  be  continued  under  present  policies;  and 
adjoining  forested  areas  of  unreserved  public  domain  should  be 
added  to  national  forests. 

Investigations  of  the  Bad  Lands  and  the  Breaks  should  be  author- 
ized as  a  research  project  with  a*  view  to  discovering  some  method  of 
preventing  serious  erosion. 

The  plan  of  control  of  public  grazing  lands  recommended  by  the 
Secretary  of  Agriculture  and  the  Secretary  of  the  Interior  should  be 
adopted.  Expense,  nominal  appropriation  to  start.  After  starting 
activity  will  be  self-supportinjr  from  fees. 

Provision  should  be  made  for  securing  a  permanent  record  here- 
after of  stream-flow  measurements  and  silt  content  of  the  Mississippi 
River  at  some  point  below  Cairo  and  on  each  of  the  principal  tribu- 
taries entering  the  river  below  that  point  and  data  essential  to  a 
long-time  study  of  land  use  and  erosion  remedies  thereby  secured. 
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CONCLUSIONS 

If  these  recommendations  are  carried  out,  a  reasonable  effort  will 
have  been  made  to  take  advantage  of  the  power  of  good  forest  cover 
to  hold  water  and  soil  and  thus  to  play  its  part  in  restraining  the 
violence  of  floods  and  erosion.  Just  how  great  or  how  small  this 
influence  would  be  in  a  vast  watershed  like  the  Mississippi  no  one 
can  ever  say,  for  the  forces  involved  are  too  vast  and  complex  for 
measurement.  Yet  such  quantitative  measurements  as  are  available, 
combined  with  the  cumulative  force  of  common-sense  observation 
and  circumstantial  evidence,  point  clearly  to  the  conclusion  that  this 
influence  is  too  important  to  neglect. 

The  benefits  of  good  vigorous  forest  cover  do  not  end  with  their 
ameliorating  effect  on  stream  flow  and  silting.  Keeping  our  forest 
soils  in  place  instead  of  letting  them  waste  away  to  clog  our  river 
channels,  making  those  soils  fully  and  perpetually  productive — these 
objects  in  themselves  justify  large  investments  in  protecting  and 
restoring  our  forests.  Such  investments  are  financially  sound  be- 
cause they  will  pay  interest  and  dividends  in  timber  products,  and 
the  resultant  benefits  in  river  protection  will  be  a  by-product  without 
cost. 

Forest  rehabilitation  is  not  urged  as  an  alternative  to  engineering 
^orks  for  flood  control.  It  is  supplementary  to  the  engineering  pro- 
gram, but  it  is  a  supplement  of  sucn  importance  that  no  complete  plan 
of  flood  control  can  omit  it. 
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FORESTRY  AND 
THE  FOREST  PROBLEM 

By  Charles  Lathrop  Pack 
President  American  Tree  Association 

ORESTRY  is  a  general  term 
susceptible  of  varying  defini- 
tions according  to  the  opin- 
ions of  the  definer.  Broadly 
it  might  be  said  that  to  practice  forestry 
is  to  apply  concrete  scientific  principles 
to  the  growth  and  utilization  of  timber 
crops.  It  does  not  mean  laws  compelling 
the  planting  of  a  young  tree  for  every  old 
one  cut ;  regulating  the  sizes  and  kinds  of 
trees  to  be  cut ;  controlling  private  enter- 
prise by  government.  It  does  mean  the 
re-creation  of  forest  resources  by  the  best 
means  conceivable,  and  use  of  the  existing 
resources  with  the  minimum  of  waste. 

Forestry,  in  the  strict  sense,  is  a 
science.  It  relates  to  the  properties  of 
wood;  the  best  uses  to  which  it  can  be 
put;  the  best  conditions  under  which  it 
can  be  grown.  Management  is  an  eco- 
nomic science  applied  to  forestry,  and  an 
increasingly  important  and  appreciated 
phase  of  the  question.  Forest  fire  pre- 
vention, and  insect  and  disease  control 
and  eradication  are  vitally  important  fac- 
tors in  the  bigger  issue. 

Beyond  the  questions  of  the  planting, 
growing,  and  protecting  of  forests,  there 
is  the  broader  question  of  the  "forest 
problem.''  These  two  words  represent 
something'  that  concerns  every  citizen. 
The  science  of  forestry  must  be  left  to 
trained  men  who  dedicate  their  life  to  the 
work,  but  the  solution  of  the  forestry 
problem  rests  with  the  intelligent  and 
informed  activity  of  the  people  of  the 
nation.    Their    action    must    reflect    an 
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aroused  appreciation  of  the  importance  of 
the  forest  in  their  economic  and  social  life. 
What  is  this  problem?    Estimates  place 
Lthe  original  forests  of  the  United  States 
Vat  822.000.000  acres.     Today  there  remain 
1138,000,000   acres   of  virgin  forest;  260.- 
I  000,000  acres  covered  with  second-growth 
1  timber  or  young  trees  of  no  commercial 
I  value  and  81,000.000  acres  of  land— fitted 
I  tor  no  other  purpose  than  forest  growth 
1  —that   are   barren   and   unproductive   of 
I  anything.     Including  virgin  and  second- 
J  growth  timber,  then,  it  is  estimated  that 
I  42  per  cent  of  our  original  resources  are 
I  left.     Furthermore,  we  are  using  our  re- 
I  maining  resources  between  four  and  five 
I  times  as  fast  as  they  are  being  reproduced. 
'n  addition  to  the  condition  of  deple- 
tion, there  is  a  serious  dislocation  of  our 
remaining  forest  assets  from  the  point  of 
view  of  geography.     Three-fourths  of  the 
land  lies  to  the  east  of  the  Great  Plains. 
In    this  section,  where  industrial   enter- 
prise has  been  built  with  a  large  measure 
of    dependence  upon  wood,   however,   is 
found  only  25  per  cent  of  the  virgin  tim- 
ber and  40  per  cent  of  the  merchantable 
stand.     Thus.  75  per  cent  of  the  virgin 
timber  and  60  per  cent  of  all  the  timber 
is  found  in  the  Rocky  Mountains  and  in 

I  the  states  of  the  Pacific  Coast. 
The  bulk  of  the  remaining  resource  cast 
of  the  Plains  is  concentrated  in  the  South. 
The  industrial  states  of  the  northeast  and 
the  central  and  lake  states  are  dependents 
for  their  forest  resources,  in  contrast  with 
original  forests  sufficient  to  sustain  them. 
In  all  of  these  states  there  are  from  one 
to  six  million  acres  of  denuded,  unwork- 
ing  land.  These  states  pay  an  enormous 
annual  freight  bill  for  their  timber,  and 
in  no  few  cases  the  transportation  cost  of 
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the  timber  is  equal  to  what  the  timber 
itself  cost  delivered  30  years  ago. 

We  have,  then,  a  problem  of  dependent 
states,  of  dislocated  sources  of  supply  of 
idle  lands  and  of  continued  rapid  inroads 
into  our  remaining  assets.  It  is  a  situa- 
tion that  has  gradually  been  brought  to 
the  attention  of  the  public  until  there  is  a 
fairly  widespread  and  intelligent  senti- 
ment concerning  the  situation.  At  the 
same  time  that  the  public  education  has 
been  going  forward,  the  Federal  Govern- 
ment and  the  states  have  been  doing  what 
they  can  to  prepare  for  the  future. 

There  have  been  set  aside  about  156,- 
000»000  acres  as  National  Forests,  admin- 
istered by  the  United  States  Forest  Serv- 
ice. They  are  being  judiciously  cut,  pro- 
tected from  Bre,  and  reforested  as  rapidly 
as  resources  permit.  The  majority  of  the 
states  have  taken  action  in  one  way  or 
another  to  create  departments  charged 
with  the  protection  and  rebuilding  of  for- 
est resources.  In  some  cases  cities  and 
towns  have  entered  upon  active  forest 
policies. 

Governmental  acquisition  of  additional 
forest  areas  is  an  essential  part  of  the 
forestry  program.  The  McNary-Clarkc 
Act  broadens  the  t3^e  of  lands  which  may 
be  acquired,  and  Federal  action  to  add  to 
its  present  forest  resources  must  be  car- 
ried forward.  This  must;  however,  be 
supplemented  by  extension  of  forest  own- 
ership on  the  part  of  the  States,  some  few 
of  which  now  own  large  areas  and  others 
none.  In  the  town  and  municipal  forest 
movement  there  lies  another  valuable 
phase  of  public  ownership,  meaning  in- 
creased local  supply  of  timber  as  well  as 
an  economic  benefit  to  the  community, 
and  the  lead  taken  by  Massachusetts  and 
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New  Hampshire  in  this  work  is  a  fine  one 
to  follow. 

Yet,  withal  this  public  acquisition  and 
ownership  of  forest  lands  represents  a 
vital  part  of  the  program,  private  owner- 
ship must  remain  the  backbone  of  our 
timber  industry.  Government  acquisition 
is  in  large  measure  concerned  with  lands 
that  must  be  reclaimed  and  built  up  again 
into  timber  assets.  Private  lumbering 
must  go  on  as  an  essential  part  of  our 
economic  structure.  At  the  same  time  it 
must  be  made  profitable  to  practice  for- 
estry on  privatcly-owncd  lands.  This 
means  tax  revision,  elimination  of  waste 
through  efficient  utilization  and  introduc- 
tion of  the  best  methods  of  scientific  ad- 
ministration of  the  forest  areas. 

On  the  scientific  side,  both  the  Federal 
Government  and  the  states  have  estab- 

*  lished  stations  for  research  and  experi- 
ment in  the  fields  of  utilization  and  sylvi- 
culture. More  than  a  score  of  the  institu- 
tions of  higher  education  have  established 
schools  to  train  technical  foresters,  and 
many  others  provide  general  courses  in 
the  economics  of  forestry,  or  on  forestry 
for  the  farmer. 

The  principle  of  fifty-fifty  cooperation 
between  the  Federal  Government  and  the 
States  has  become  a  part  of  legislative 
policy.  It  is  particularly  applicable  to 
the  forests,  which  are  a  national  resource 
and  necessity.  The  Weeks  Law  empha- 
sized this  policy  in  the  matter  of  fire  pro- 
tection, and  the  McNary-Clarke  Act  re- 
affirms it  in  this  particular  and  others. 
The  chief  problem  now  before  us  in  the 
forest  program — after  adequate  appropria- 

,  tions  have  been  assured — is  to  secure  this 
cooperative    activity    on    the    part   of   the 

'    States.     Meeting   our  forest  problem   re- 
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quires  teamwork  if  ever  a  national  prob- 
lem did. 

The  forestry  movement  toward  the  so- 
lution of  the  forestry  problem  has  gained 
rapid  momentum.  Progress  has  been  made 
to  a  point  where  the  vital  need  of  a  defi- 
nite forest  poUcy,  coordinating  the  work 
of  the  nation  and  the  states,  is  htyoni 
question.  The  necessity  of  tax  adjust- 
ments that  will  encourage  reforestation 
is  plain.  The  need  of  redoubled  efforts 
to  protect  the  forests  from  the  drain  of 
fires  and  disease  is  obvious.  Reforesta- 
tioD,  more  careful  management,  elimina- 
tion of  waste,  are  among  the  items  that 
must  be  incorporated  in  such  a  pohcy. 


THE  MORNING  PAPER 
WHEN  THE  FORESTS  ARE  GONE 


Courtesy  of  "LIFE" 


STEVENSON 

IN  THE  BROOKLYN  DAILY  P:AGLE 

SAYS: 

UR  forests  are  being  depicted 
at  the  rate  of  25.000,000,000 
cubic  feet  annually,  while  the 

growth  of  our  forests  is  only 

6.000,000,000  cubic  feet  annually. 

"How  long  can  we  stand  this  drain?" 
writes  Frederick  Boyd  Stevenson  in  the 
Brooklyn  Daily  Eagle. 

"It  has  been  estimated  that  the  original 
forests  of  this  country  consisted  of  822.- 
OOO.OOO  acres.  Today  there  are  138.000.000 
acres  of  virgin  forest ;  250,000.000  acres  of 
second-growth  timber  or  young  trees. 
Including  the  second-growth  timber  and 
young  trees,  which,  of  course,  are  now  of 
no  commercial  value,  it  will  be  seen  that 
about  42  per  cent  of  our  original  resources 
remain. 

"But  there  are  81,000,000  acres  of  land 
suitable  for  no  other  purpose  than  forest 
growth.  These  acres  should  be  utilized 
by  the  government  and  steps  at  once 
taken  to  make  them  productive  of  future 
trees. 

Unless  we  do  provide  for  the  future  in 
a  commercial  way  the  timber  supply  of 
this  country— like  the  oil  supply— will 
become  exhausted  in  a  comparatively 
short  time. 

"What  are  we  going  to  do  to  meet  this 
situation? 

"The  fact  that  we  are  using  our  remain- 
ing forest  resources  about  four  times  as 
fast  as  they  are  being  produced  calls  for 
prompt  action. 

"Charles  Lathrop  Pack,  president  of  the 
American    Tree   Association    and   one    of 

kttie  best  authorities  on   forest  preserva- 
tion, says: 
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**  'In  addition  to  the  condition  of 
depletion  there  is  a  serious  disloca- 
tion of  our  remaining  forest  assets 
from  the  point  of  view  of  geography. 
Three-fourths  of  the  land  classed  as 
actual  and  potential  forest  land  lies  to 
the  east  of  the  Great  Plains.  In  this 
section,  where  industrial  enterprise 
has  been  built  with  a  large  measure 
of  dependence  upon  wood,  however, 
are  found  only  25  per  cent  of  the 
virgin  timber  and  40  per  cent  of  the 
merchantable  stand.  Thus  75  per 
cent  of  the  virgin  timber  and  60  per 
cent  of  all  the  timber  is  found  in  the 
Rocky  Mountains  and  in  the  states 
of  the  Pacific  Coast. 

"  *We  have,  then,  a  problem  of  de- 
pendent states,  of  dislocated  sources 
of  supply,  of  idle  lands,  and  of  con- 
tinued rapid  inroads  into  our  remain- 
ing assets.' 

'Here  is  the  answer:  * 
'Cooperation  between  the  Federal  Gov- 
ernment and  the  State  Government  not 
only  to  preserve  the  forests  but  to  create 
forests. 

"No  man  in  this  country  has  been  more 
interested,  has  devoted  more  time  to  the 
subject,  and  has  done  more  for  the  preser- 
vation and  expansion  of  forestry  in  the 
United  States  than  Charles  Lathrop  Pack. 
He  organized  and  is  President  of  the 
American  Tree  Association.  He  has  estab- 
lished forestry  foundations  in  seven 
schools  of  forestry  and  he  has  presented 
1,000  acres  of  forest  land  in  the  Adiron- 
dacks  to  the  New  York  State  College  of 
Forestry  at  Syracuse  University  to  be  for- 
ever dedicated  to  demonstration  and  re- 
search and  the  forest  uses  of  the  college. 
''In  addition  to  his  donation  to  Syracuse 
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University,  Mr.  Pack  has  for  years  been 
writing  and  tallting  about  the  preserva- 
tion of  our  forests.  He  has  just  issued 
through  the  American  Tree  Association 
'The  Forestry  Almanac,'  which  is  replete 
with  data  and  information  concerning 
our  forests.  This  is  one  of  the  most  use- 
ful books  every  published  on  this  subject 
and  will  have  a  great  influence  in  bring- 
ing about  greater  preservation,  conserva- 
tion, and  creation  of  American  forests. 

"Suppose  the  Federal  Government,  at 
the  head  of  a  United  Forest  Policy, 
should  get  all  the  states  and  all  the  uni- 
versities and  all  the  private  forestry 
associations  to  cooperate  and  have  a  sin- 
gle definite  forestry  plan — would  not 
much  greater  results  be  accomplished? 

"Suppose,  now,  that  the  scope  of  this 
National  Conference  be  enlarged  and  that 
it  unite  with  the  National  Forestry  Pro- 
gram Committee  in  an  earnest  endeavor 
to  have  all  the  states  and  the  Federal 
Government  combine  in  a  cooperative 
movement  to  save  and  increase  the  for- 
ests of  the  United  States  to  meet  the 
growing  demands  for  timber  in  numerous 
lines  of  industry. 

"Would  not  practical  results  follow  if 
these  two  organizations  should  appoint 
an  All-State  Committee  with  Charles 
Lathrop  Pack  as  Chairman,  this  commit- 
tee to  have  authority  to  call  a  Congress 
to  devise  ways  and  means  to  bring  about 
direct  Federal  and  state  cooperation  with 
the  one  object  in  view  of — 

"Conserving,  preserving,  increasing, 
and  creating  forests  in  the  United  States? 

"Is  not  some  such  move  worthy  of  at- 
tention ?" 
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New  York  Herald-Tribtme.^There  is  sound 
sense  in  the  suggestion  of  Charles  Lathrop 
Pack  that  agreement  instead  of  argument  is 
needed  in  the  forest  policy  of  the  nation. 
There  must  be  law,  there  must  be  education, 
there  must  be  public  agitation,  and  all  efforts 
must  be  co-ordinated  in  one  consistent  and 
persistent  forest  policy. 


Houston  Post — Charles  Lathrop  Pack,  presi- 
dent of  the  American  Tree  Association,  told 
the  New  England  Society  that  the  people  of 
that  section  of  the  country  were  paying 
$3,000,000  per  year  in  freight  rates  on  forest 
products  which  they  formerly  produced  at 
home.  At  the  present  rate  of  cutting  and  in 
the  absence  of  a  comprehensive  effort  to  re- 
plenish the  timber  areas,  the  time  cannot  be 
far  distant  when  we  will  be  following  the  New 
Bnglanders  in  buying  lumber  at  distant  mar- 
kets and  adding  millions  in  freight  bills  to 
our  building  costs. 


Louisville  Times. — ^The  American  Tree  Asso- 
ciation points  out,  in  comment  upon  the  state- 
ment of  the  Chamber  of  Conmierce  of  the 
United  States,  that  firewood  today  is  one  of 
America's  important  crops.  While  farms  in 
America  are  running  out  of  their  natural  fuel, 
towns  in  Switzerland  bum  wood  from  munici- 
pal forests  one  thousand  years  old. 


Manchester  Herald. — ^New  England  is  paying 
about  three  million  dollars  a  year  to  import 
lumber  to  keep  her  factories  going,  according 
to  Charles  Lathrop  Pack,  president  of  the 
American  Tree  Association.  The  statement, 
coming  in  terms  of  dollars,  should  appeal  to 
Connecticut  people  as  a  fit  subject  of  economic 
discussion.  Eighty-one  million  acres  of  land 
lie  idle.  We  must  put  those  acres  to  work 
growing  trees,  he  says,  for  "the  economic 
leadership  and  even  the  future  safety  of  the 
country  depends  upon  it." 
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Atlanta  Journal. — What  if  the  production  of 
-^heat  were  to  c«ase,  eo  that  we  should  have 
to  depend  for  flour  on  the  reserves  in  grain 
elevators?  Answering  this,  its  own  question, 
the  Jacksonville  Times-Union  says  that  there 
^ould  be  nation-wide  outcry  against  the  peril 
of  such  a  situation,  and  that  even  if  the  pro- 
duction were  one-fourth  of  the  consumption, 
there  would  be  srave  anxiety  and  protest, 
•"Yet,  important  as  the  products  of  the  forest 
are  in  modem  civilization,  peopie  learn  with 
complacency  that  the  forests  are  being  used  up 
four  times  as  fast  as  nature  can  renew  them 
— four  times  as  fast  as  the  trees  still  standing 
can  grow."  Every  state,  certainly  every  one 
east  of  the  Mississippi,  has  urgent  reason  to 
act  upon  this  situation,  not  only  by  conserving 
timber  resources  but  also  by  providing  new 
reserves  against  lean  years  ahead. 


Chicago  Tribnne. — Timber  farming  has  not 
been  profitable  in  the  United  States.  Though 
shortages  increase,  though  the  freight  and 
charter  bill  alone  on  timber  is  $Z50,OOa,000 
annually,  raising  timber  has  not  been  thus  far 
a  profitable  possibility.  The  passage  of  the 
HcNary-Clarke  bill  may  improve  the  situation. 


Albany  News. — What  is  imperative  now  is  a 
definite  tree-planting,  reforesting  policy  by 
State  and  Nation  that  will  plant  trees  by  the 
millions,  by  the  thousands  of  acres  that  are 
now  waste  land,  and  keep  on  planting  every 
year.  This  should  be  made  the  business  of 
Nation,  State,  county,  town,  village,  and 
school,  and  landowner.     It  must  be  done. 

Pittsburgh  Post. — Need  for  the  adoption  of  a 
national  forest  policy  can  be  seen  in  these 
facts.  Most  of  our  forests  have  disappeared. 
The  great  center  of  lumber  production  is  now 
in  the  Pacific  coast  states.  The  American  peo- 
ple are  consuming  wood  about  four  times  as 
rapidly  as   the  remaining   forests  are  produc- 
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Oakland  Tribune. — ^Forests  in  this  country  are 
being  depleted  at  the  rate  of  25  billion  cubic 
feet  of  timber  annually,  while  the  growth  each 
year  is  but  6  billion  cubic  feet.  How  long  can 
the  country  stand  the  drain?  If  it  is  agreed 
that  this  is  an  uneconomic  and  unhealthy  situa- 
tion, what  is  to  be  done?  At  last  the  legal 
machinery  by  which  the  denuded  lands  may 
be  replanted  has  been  supplied.  The  drain  on 
the  forest  area  continues.  The  thing  to  do  is 
to  plant  trees  on  those  idle  acres. 


Dayton  News. — ^Put  the  matter  on  a  purely 
economic  basis,  a  contribution  to  the  nation's 
resources,  and  we  cannot  but  be  impressed  and 
impelled  to  get  busy.  The  longer  we  put  this 
matter  off  the  worse  the  situation  becomes, 
because  we  are  felling  trees  hourly  in  America 
without  supplanting  them.  If  this  does  not 
stop  we  shall  be  called  upon  some  day,  or  the 
next  generation  will,  to  pay  the  price. 


Los  Angeles  Times. — ^The  people  should  see 
that  Congress  attends  to  diis  vital  need  by 
letting  Representatives  and  Senators  under- 
stand that  the  voters  are  strongly  in  favor  of 
preventing  the  total  destruction  of  our  Ameri- 
can forests,  so  leaving  our  children  at  the 
mercy  of  the  foreigner  for  one  of  our  prime 
necessities — ^wood. 


New  York  Telegram-Mail. — The  great  forests 
of  the  past  are  gone.  The  center  of  the  lum- 
ber industry  moves  farther  and  farther  west 
Much  of  the  cost  of  living  that  we  complain 
about  is  due  to  the  increased  cost  of  forest 
products. 


St  Joseph  Herald-Press. — ^As  a  result  of  the 
violation  of  Nature's  laws,  Charles  Lathrop 
Pack  asserts.  New  England  is  paying  three 
million  dollars  in  freight  rates  on  forest  prod- 
ucts every  year  when  she  ought  to  be  produc- 
ing close  to  her  factory  doors. 
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New  York  Times. — How  Berioiu  is  the  prob- 
lem of  supplying  the  growing  demand  in  this 
country  for  pulpwood,  the  basis  of  the  manu- 
facture of  paper,  is  set  forth  in  a  comprehen- 
sive bulletin  of  the  Department  of  Agriculture. 
Our  consumption  of  paper  for  all  purposes 
in  1922  was  8,000,000  tons — more  than  was 
used  by  all  the  other  countries  in  the  world. 
Newsprint  paper  is  made  of  wood  pulp.  Of 
the  tot^  paper  consumption  in  1922  newsprint 
called  for  2,450.000  tons,  or  31  per  cent  of  the 
total  requirements.  Writing  paper  of  the  finer 
kinds  was  used  to  the  amount  of  350,000  tons. 
Wrapping  paper  passed  the  million -ton  mark. 
Papers  "classified  under  boards"  were  27  per 
cent  of  the  total.  To  account  for  the  remain- 
der, blotting,  hanging,  fiber,  carbon,  tissue, 
crepe,  wax,  manila,  imitation  parchment, 
leatherette,  carpet  felting,  tar  and  building 
papers  were  only  a  few  of  the  miscellaneous 
kinds  in  daily  use.  In  1919  wood  supplied 
more  than  90  per  cent  of  the  raw  material  foi 
the  paper  made  in  the  United  States.  By  1950 
we  shall  be  using  11,250,000  tons  of  paper.  The 
United  States  is  the  world's  greatest  paper 
tnarket.  European  production  is  comparatively 
small.  Therefore  it  is  an  arresting  fact  that 
less  than  a  third  of  the  original  timber  stand 
of  the  Continental  United  States  remeins. 


Des  Moines  Capital. — The  United  States  is  suf- 
fering a  tremendous  economic  loss  so  long  as 
it  fails  to  cArry  out  complete  reforestation  of 
chis  great  area  of  idle  land. 


Milwaukee  Sentinel. — In  the  old  days  when  the 
land  was  covered  with  virgin  timber,  wasteful 
methods  were  passed  by  unnoticed  and  the 
necessity  for  replacing  the  trees  taken  was  so 
remote  that  a  national  policy  of  neglect  grew 
up. 


Christian  Science  Monitor. — When  it  is  re- 
membered that  there  are  81,000,000  acres  of 
land,  mostly  east  of  the  Mississippi  River,  lit 
for  nothing  but  the  growing  of  trees,  the  need 
of  a  progressive  forest  policy  is  at  once 
apparent. 
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Birmingham  News.— This  vital  need  for  con- 
servation finds  expression  in  the  McNary- 
Clarke  bill  which  passed  both  houses  of  Con- 
gress. This  protective  measure  comes  in  due 
time  to  save  America  from  the  fate  that  came 
to  China  and  other  oriental  countries  centuries 
ago,  and  to  protect  American  forests  in  much 
the  same  manner  that  the  Europeans  have 
saved  their  wooded  areas  from  devastation 
and  exploitation.  That  is  what  it  is  proposed 
to  accomplish  through  the  McNary-Clarke  law. 

Columbus  Dispatch. — With  the  individual  dem- 
onstrations of  success  in  such  projects  con- 
stantly increasing,  the  almost  utter  lack  of 
concern  with  the  question  which  has  marked 
the  past,  and  the  timid  and  halting  attitude  of 
the  present,  will  alike  give  way  to  a  general 
and  intelligent  determination  to  put  to  work 
our  potential  timber  lands  which  are  now  lying 
waste,  and  to  make  obligatory  the  scientific 
cutting  and  immediate  reforestation  of  cut- 
over  areas  in  the  great  forest  reserves  still 
under  government  control.  The  pinch  of  high- 
priced  paper  will  have  done  a  good  work  if  it 
shall  hasten  the  coming  of  an  intelligent  for- 
estry policy  for  America. 

Chattanooga  Times. — There  isn't  a  great  deal 
of  land  in  the  country,  at  least  in  the  eastern 
part  of  the  country,  upon  which  timber  will 
not  grow  if  planted.  Reforestation  will  not 
accomplish  itself.  The  new  forestry  law  makes 
the  government  a  sort  of  clearing  house  for 
cooperation  in  a  forest  policy  with  the  states. 

Dearborn  Independent. — Our  forests  arc  being 
consumed  four  times  more  rapidly  than  they 
grow.  The  timber  shortage  has  become  one 
of  the  most  critical  and  vital  problems  of 
today. 

Philadelphia  North  American. — It  is  a  propo- 
sition of  immense  importance  to  the  future  of 
our  people  because  our  forests  are  the  back- 
bone of  agriculture,  the  cornerstone  of  lum- 
bering, and  the  actual  heart  of  industry. 
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PitUburgh  Press. — The  forest  fires  which  have 
been  devaatating  large  areas  in  the  western 
states  will  not  have  been  an  unmixed  curse  if. 
through  the  attention  they  have  attracted  they 
lead  to  the  adoption  of  measurea  which  will 
save  other  timberlands  from  destruction.  It 
was  doubtless  this  though  that  Charles  Lathrop 
Pack,  President  of  the  American  Tree  Asso- 
ciation, had  in  mind  in  pointing  to  the  Western 
forest  fires  as  "the  annual  lesson  the  American 
public  some  day  will  learn."  If  the  people 
iwere  seriously  impressed  by  the  disaster  and 
made  to  see  the  need  for  taking  steps  to  avert 
such  blazes,  the  destruction  of  the  forests, 
reerettable  though  it  is,  would  not  have  been 
without  use.  Better  to  learn  through  a  painful 
lessoQ  than  not  to  learn  at  all.  Mr.  Pack  in- 
dicates one  way  in  which  the  forest  fire  loss 
may  be  cut  down.  In  a  letter  which  he  has 
sent  to  the  governors  of  various  states  he 
points  out  that  if  they  desire  to  benefit  from 
the  McNary-Clarke  Forestry  Act  passed  by 
Congress  recently  they  must  enact  legislation 
appropriating  money  for  forest  fire  protection. 
The  Federal  legislation  authorizes  appropria- 
tions to  match  the  amounts  provided  by  the 


V/ashington  Times. — One  thing  that  Congress 
did  just  before  the  death  rattle  was  to  pass  a 
forestry  bill.  This  stands  out  as  a  constructive 
piece  of  legislation.  It  is  the  beginning  of  a 
national  forest  policy  in  this  country,  the  only 
one  in  the  world  without  one.  The  measure 
requires  cooperation  of  the  states  in  voting 
■noncy  for  increased  fire  prevention  methods 
among  other  things,  and  everybody  says  it  is 
a  great  big  forward  step.  Now  let  the  states 
act. 


Nashville  Banner. — This  country  cannot  aflord 
to  neglect  any  reasonable  means  of  rousing 
greater  public  interest  in  the  matter  of  re- 
forestation. For  decades  we  have  cut  and 
slashed  recklessly,  and  then  allowed  the  cut- 
over  lands  to  be  swept  by  fire  until  the  prob- 
lem is  gradually  becoming  an  acute  one  in 
many  parts  of  the  United  States. 


THE  PART  OF  GOOD 
CITIZENS: 

!  PEOPLE  without 
children  would  face 
a  hopeless  future;  a 
country  without 
trees  is  almost  as  helpless: 
forests  which  are  so  used 
that  they  cluinot  renew  them- 
selves will  soon  vanish,  and 
with  them  all  their  benefits. 
When  you  help  to  preserve 
our  forests  or  plant  new  ones 
you  are  acting  the  part  of 
good  citizens. 

—Theodore  fioosevelt. 
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Prefetory  Note 

For  some  years  past  the  conservation  of  our  national 
Feaoujces  has  been  the  subject  of  much  diacussion. 
lliere  haa  been  abundant  reason  for  it.  Until  receiUy 
we  have  seemed  to  think  tiiere  was  no  end  to  the  vast 
wealth  with  which  America  has  been  endowed,  and  we 
have  wasted  recldeasly  our  timber,  our  coal,  oil,  iron, 
gaa  and  other  resources  at  an  appalling  rate.  Our 
waters  are  not  properly  utilized,  the  soil  is  being 
impoverished,  minerals  exhausted,  wild  life  erterm- 
inated,  and  if  we  continue  in  our  improvidence  the  end 
of  some  of  our  most  valuable  natural  assets  will  soon 
be  in  sight-  Those  who  know  the  facts  are  calling  a 
halt  and  the  countiy  has  at  last  begun  to  realize  that 
a  check  must  be  put  upon  waste,  that  conservation 
must  take  the  place  of  extravagance.  How  this  is  to 
be  done  is  the  great  question.  The  problem  is  so  vast 
that  it  is  hard  for  the  individual  to  relate  himself  to  it, 
and  yet  it  can  only  be  solved  by  each  individual  doing 
his  part.  Prof.  Swain's  monograph  is  particularly 
valuable  because  he  points  out  definite  ways  in  which 
every  one  can  advance  the  policy  of  conservation  upon 
which  the  future  of  the  country  so  largely  depends. 
E.  S.  F. 
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Report  of  the  Conservation  Committee 
of  the  American  Unitarian  AssociatioD, 
Dr.  George   F.   Swain,   Chairman 

Our  forefathera  came  to  this  country  some  three 
hundred  years  ago.  They  had  been  brought  up  in 
the  Tarious  countries  of  Europe,  and  their  experience 
and  that  of  their  ancestors  had  taught  them  the  vir- 
tures  of  puHtaniam, — economy,  industry,  simplicify, 
firugalitf,  humility,  and  reverence.  Iliey  foimd  a 
land  of  boundless  opportunity,  of  marvelous  richness, 
practically  untouched  by  the  hand  of  man;  and  this 
land  they  and  their  descendants,  and  the  others  who 
have  joined  them,  have  been  developing  during  the 
past  three  centuries.  At  first  tbey  suffeied  many 
discouragements  and  hardships  in  combating  the 
adverse  forces  of  nature,  but,  as  the  years  went  by  and 
the  earth  yidded  her  richness  into  their  hands,  the 
comforts  available  began  to  multiply,  and  with  their 
multiplication  the  ancient  virtues  have  been  gradually 
less  and  less  observed,  and,  in  some  classes,  seem  now 
to    have     largely     disappeared.      Wealth    increased 

Ttaa  Committee  of  tbe  American  UuitarUn  Anociation  on  ConKTvstim 
of  NsUona)  Reaoarcca  coniiita  of  Oeoice  F.  Swftln,  Cbslrmui.  Frofcaot 
at  Cl*ll  EnflDeerlnf.  Harvard  UnWenitr.  Cambridge ;  Jam«  A.  Tnfti. 
ProfenoT  <d  Bieter  Acadomr,  Exeter.  N.  H.:  Cbules  R.  Van  HIm, 
PrealdentUniTenityofWiMoiulD.  Hadlson.:  William  P.  Brooks.  Prof««or 
<n  tbe  UaHachiuettB  State  Aciicnltural  Collete.  Ambent.  itam.;  a«one 
H.  GloTCT,  Pmfeasor  la  tbe  Colorado  State  A^cnltnrat  College.  Port  CoUiiM. 
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rapidly;  and  science,  progressing  witli  rapid  sbridet, 
mode  available  to  men's  hands  all  the  boundless  ricbea 
of  the  new  land.  It  was  no  longer  necessary  to 
practice  frugality,  for  there  was  more  &&a  enough  for 
all.  The  homogeneity  of  the  population,  and  the 
estaUishment  of  a  form  of  government  which  did  not 
recognize  the  inequalities  between  men,  while  it  fostered 
a  certain  degree  of  individual  self-oonfidence,  decreased 
the  sense  of  humility.  The  statement  in  the  Declara- 
tion of  Independence  that  "all  men  are  created  equal" 
— meaning,  of  course,  that  all  men  are  equal  before 
the  law — gradually  became  misunderstood  and  per- 
verted until  it  is  now  widely  considered  to  mean  that 
all  men  are  intrinaicall;  equal  and  deserving  of  equal 
respect  and  the  aame  opportunities.  At  present,  tiie 
young  grow  up  in  an  atmosphere  which  leads  them  to 
feel  that  they  are  in  every  respect  the  equal  of  any- 
body  else,  and  respect  for  age  and  wisdom  is  rare. 
Advice  is,  therefore,  seldom  sought  or  thoughtfully 
received.  The  rich  have  become  numerous — not  thoee 
who  have  been  rich  for  decades,  like  the  aristocrat  of 
Rome — ^but  the  newly  rich,  whose  riches  have  oome  u 
if  by  magic  tiuough  the  development  of  the  country. 
Ferrero,  writing  of  the  condition  of  Rome,  uses  the 
words;  "The  destruction  of  Carthage  and  Corinth  hod 
already  worked  serious  havoc  in  Roman  life,  spreading 
luxury  and  ostentation  among  the  upper  classes,  ft 
distaste  for  work  among  the  lower,  and  wastefolnes 
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and  intemperance  in  all  ranks  of  scNiiety.**  In  the 
case  of  America,  H  has  not  been  the  conquest  of 
other  countries  which  has  brought  wealth,  prosperity 
and  material  progress,  but  the  conquest  of  the  land, 
the  marvelous  development  of  the  riches  of  the  virgin 
continent  The  result,  however,  is  precisely  the  same 
aa  that  described  by  the  historian  of  Rome.  Watte 
and  extravagance  have  become  common ;  JrugaUty  hat, 
in  large  meature,  given  place  to  improvidence. 

There  is  no  doubt  that  the  time  has  come  when  a 
hah  should  be  called,  and  when  the  serious  condition 
which  confronts  us  should  be  realized.  While  the 
resources  of  our  country  have  not  by  any  means  been 
exhausted,  they  have  been  consumed  at  an  alarming 
rate.  Oar  forests  are  already  half  gone,  and  we  are 
taking  from  them  each  year  approximately  three  times 
what  they  produce.  Our  supplies  of  coal,  iron,  gas, 
oil,  fertilizers,  and  other  material  resources,  are  being 
consumed  at  a  rate  which,  in  the  case  of  some  of  them 
at  least,  apparently  indicates  a  definite  end  in  sighL 
Our  waters,  instead  of  being  utilized,  are  allowed  to 
go  to  waste  and  to  cause  destruction  where  they  should 
be  of  service.  Our  soil,  instead  of  being  conserved,  is 
wasted  by  erosion  and  by  unwise  methods  of  cultiva- 
tion. If  all  this  consumption  of  our  resources  were 
l^itimate,  if  there  were  no  waste,  we  might  be  justi- 
fied in  going  on  without  pause,  leaving  to  future 
generations  to  take  care  of  themselves.  The  fact  is, 
[3] 


r 


Conservation    of     National     Resources 

however,  that  much  of  our  consumption  of  these 
resources  is  wasted — absolutely  thrown  away. 

How  can  this  situation  be  met?  Not  alone  by 
newspaper  articles,  meetings  of  societies,  or  the  reading 
of  papers  or  publishing  of  books  on  conservation,  but 
only  as  the  individual  man  may  be  made  to  realize  the 
situation  and  realize  it  keenly,  and  as  he  may  be  made 
conscious  of  the  necessity  for  doing  something,  and  of 
what  he  individually  can  do. 

The  problem,  then,  appears  to  be  to  bring  the  situa- 
tion, the  necessity  for  action  and  the  remedies  which 
may  be  adopted,  to  the  consciousness  of  the  individual 
Such  would  seem  to  be  the  real  problem  of  conserva- 
tion. This,  of  course,  is  promoted,  to  a  certain  extent, 
by  publicity,  by  holding  meetings,  by  the  writing  of 
books  and  papers;  but  we  all  know  how  little  such 
things  affect  the  individual,  unless  something  more 
powerful  is  brought  in  to  reinforce  them.  Books  and 
papers  may  be  read  and  then  put  away  or  thrown  into 
the  waste  basket,  and  the  extravagance  goes  on  as  be- 
fore. As  Mark  Twain  said  about  the  weather,  we  all 
complain  about  the  weather,  but  nothing  is  done. 

It  would  seem  that  the  ministers  of  the  churches 
might  help  in  this  matter  by  bringing  to  the  attention 
of  their  congregations,  not  necessarily  through  their 
sermons,  but  by  their  personal  influence,  the  seriousness 
of  the  situation.  To  this  end,  the  first  step  would  seem 
to  be  to  secure  the  necessary  references  and  publications, 
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in  order  that  they  may  infonn  themselves  coDcerning 
the  problem.  A  series  of  references,  therefore,  has 
been  collected,  and  appended  to  this  report  is  a  bibliog- 
raphy of  the  sutgect.  Two  pubUcations,  however,  may 
be  specially  mentioned,  whidi  are  easily  available,  and 
which  will  probably  be  more  than  sufficient  for  most 
readers,  and  these  may  be  briefly  referred  to. 

1.  The  great  mine  of  information  on  this  subject  is 
the  report  of  the  National  Conservation  Commission, 
which  was  published  by  the  Government  Printing  Office 
in  1909,  as  Document  676,  60th  Congress,  Second 
Session.  This  report  is  in  three  volumes.  It  conrasts 
of  the  message  of  the  Eh^dent,  the  report  of  the 
Commission,  statements  by  the  secretaries  of  the 
di^rent  sections,  and  appendices,  in  which  almost 
every  topic  under  the  general  heading  is  exhaustively 
treated. 

2,  The  second  source  of  information  is  the  book 
entitled  "The  Conservation  of  Natural  Resources  in 
the  United  States,"  by  President  Van  Hise  of  the 
University  of  Wisconsin,  published  by  the  MacmiUan 
Company  in  1910.  Iliis  treatise  contains  a  resume  and 
discussion  of  the  report  of  the  National  Conservation 
CommiHsion,  in  which  all  the  impcntant  dements  are 
brought  out  and  clearly  explained.  It  should  be  in 
the  hands  of  everybody  who  wishes  to  inform  himself 
regarding  this  subject. 

The  reader  who  possesses  these  works,  and  who  reads 
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them  carefully,  will  find  laanj  leada  which  he  may  de- 
sire to  follow  in  special  directions.  For  the  conven- 
ience of  readers,  the  appendix  contains  a  classified  list 
of  specific  references,  taken  largely  &om  the  vork  of 
President  Van  Hiae,  just  referred  to,  from  which  ap- 
pendix the  mass  of  literature  on  this  sulgect  will  be 
apparent. 

WHAT  THE   INDIVIDUAL  MAN  CAN  DO  TO 
PROMOTE  CONSERVATION 

The  question  still  remains,  what  can  the  individiul 
do  to  promote  conservation  P  As  a  matter  of  fact, 
there  are  many  things  which  each  one  of  us  can  do; 
and,  simply  as  a  suggestioa,  there  is  appended  the  fol- 
lowing brief  and  incomplete  list  of  things  to  which 
attention  may  be  directed. 

1,  First  of  all,  one  can  endeavor  to  focus  his  attai- 
tion  on  the  sulgect  of  waste,  and  to  keep  before  hii 
mind  each  day  the  fact  that  it  is  his  duty,  so  far  ss 
possible,  to  avoid  waste  of  any  kind.  Each  day  also, 
he  may  ask  h'""^1f  what  he  is  doing  definitely  to  cany 
out  this  object.  If  once  attention  b  focused  on  the 
matter,  innumeraUe  opportunities  will  be  foimd.  We 
are  all  thou^tless  and  careless,  we  are  creatum  of 
habit,  we  do  things  mechanically  and  without  think- 
ing. Let  us  get  out  of  this  rut  and  try  to  realize  more 
consciously  the  efiects  of  our  actions  upon  onrselves 
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and  otitera.     Aniong  the  tliiiigs  which  each  one  of  at 
can  do,  a  few  may  be  mentioned. 

Some  of  the  things  which  we  may  suggest  will  seem 
periiapa  trifling;  such,  for  instance,  as  avoiding  waste 
in  lead  pencils  and  matches.  If  they  do,  it  will  per- 
haps be  becaose  we  have  forgotten  the  precepts  of  our 
ancestors,  sudi  for  instance,  as  "  Many  a  little  makes  a 
mickle;  ^'  or,  B^ijamin  Franklin's  aphorism  "  Take  care 
of  the  peonies  and  the  dollars  will  take  care  of  them- 
selves." Conservation  will  not  be  promoted  as  it  ought 
to  be  if  attention  is  focused  only  on  the  big  things, 
for  the  big  things  are  almost  invariably  made  up  of 
smaller  things,  and  economy  in  the  latter  will  necessa* 
rily  produce  economy  in  the  former;  indeed,  it  is  not  so 
much  any  one  [nreciae  thing  that  a  man  can  do  that  is 
of  importance,  as  it  is  the  attitude  of  mind  which  he 
presents  toward  all  things.  If  we  could  become  im- 
bued as  a  nation  with  the  proper  attitude  of  mind,  it 
would  not  be  necessary  to  say  anything  more  regard- 
ing conservation. 

WASTE  OF  TIMBER 

2.  Few  of  us  are  dealers  in  wood  or  its  [WoductB, 
Thoee  who  are  will  have  many  opportunities,  if  they 
will  realize  it,  to  avoid  waste,  and  by  proper  methods 
of  loj^png  and  manufacturing,  to  avoid  the  destnifr 
tion  of  what  is  not  needed,  and  to  use  more  completdy 
[T] 
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the  timber  which  it  is  necessary  to  cut.  Id  the  use  of 
timber,  for  instance,  certain  parts  of  a  tree  are  used 
for  one  purpose,  and  other  parts  for  other  purposes. 
Ilius  far  there  has  been  little  co-ordination,  and  in  some 
sections  of  the  country  immense  quantities  of  lumber 
have  been  allowed  to  rot  away  on  the  ground  aiter  the 
removal  of  the  portions  which  it  is  desired  to  use, 
although  these  portions  thus  wasted  would  be  ex- 
tremely valuable  if  put  to  some  other  use.  For  instance, 
in  parts  of  the  country  where  tanning  is  done,  trees  have 
been  stripped  of  their  bark  and  the  remainder  allowed  to 
die  or  rot.  This  shows  the  importance  of  a  propn 
co-ordination  of  industry.  It  points  directly  to  the 
desiral»lity  of  the  so-called  "tandem  method"  of  or- 
ganizing a  large  industry. 

Those  who  are  not  dealers  in  or  manufacturers  of 
products  of  the  forest,  may  still  have  abundant  oi^rar- 
tunities  to  practice  economy  in  their  use.  For  in- 
stance, we  all  of  us  use  lead  pencils.  Few  of  us 
realize,  however,  the  enormous  amount  of  wood  which 
is  used  in  their  manufacture  and  is  absolutely  wasted 
as  the  pencils  are  used.  As  a  matter  of  fact  the  wood 
from  which  lead  pencils  are  made  is  generally  cedar 
because  of  its  straight-grained  quality  and  its  soft- 
ness. Immense  quantities  of  this  timber  are  used  in 
the  manufacture  of  lead  pencils,  and  it  is  stated  that 
the  supply  is  being  seriously  reduced  and  not  replen- 
ished. Recently,  one  of  the  laige  railroad  companies 
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computed  that  it  could  save  a  large  sum  each  year 
if  all  its  employees  would  utilize  the  stubs  of  lead 
pencila  which  are  usually  thrown  away,  and  it  took 
some  steps  to  endeavor  to  require  such  use.  Why  can 
we  not  use  some  form  of  gutta  percha,  or  other  per- 
manent pencil  which  requires  only  the  leads  to  be 
inserted,  and  does  away  entirely  with  the  use  of  wood? 
Many  forms  of  such  pencils  are  manufactured;  one 
form,  patented  in  Germany  and  costing  very  little, 
being  known  as  the  Penkala.  Why  should  we  destroy 
good  timber  when  we  can  avoid  its  use  entirely,  except, 
perhaps,  for  drawing  purposes,  for  which  pencils  have 
to  be  veiy  sharp. 

When  we  realize  the  large  amount  of  wood  that  is 
used  each  year  in  our  fire-places  and  for  kindling,  the 
subject  of  lead  pencils  may  seem  to  be  too  trivial  for 
mention ;  in  reality  however,  it  ia  not  so.  The  wood 
used  in  our  fire-places  is  largely  wood  which  could  not 
well  be  used  for  any  other  purpose,  either  because  of 
its  short  length,  its  character  of  grain,  or  the  practical 
imposdlnlity  of  making  any  other  use  of  it.  The  farm- 
er provides  his  fire-place  from  his  wood  lot;  but  even 
if  this  were  valuable  for  some  other  use,  it  would  prob- 
ably not  pay  to  collect  the  comparatively  small  quan- 
tities burned  by  the  individual  fanner  and  convey 
them  to  some  central  manufacturing  establishment. 
The  waste  of  fire  wood,  however,  is  no  doubt  itself 
carried  to  excess,  involving  much  waste.  We  have  an 
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open  fire,  not  because  we  need  the  warmth,  but  because 
we  like  its  looks  and  it  seems  cheerfuL  This,  strictly 
speaking,  is  not  conservation — though,  within  leasoii- 
able  limits,  it  may  be  conservation  of  health. 

8.  Railroad  companies  use  enormous  quantities  of 
railroad  ties  each  year.  By  preserving  them,  Iheir 
life  may  be  largely  increased,  but  preserving  adds  to 
the  cost  It  cannot  be  expected,  in  a  case  like  this, 
that  treated  timber  will  be  used  unless  it  proves  in  the 
end  more  economical  than  untreated  timber.  As  a 
matter  of  fact,  it  is  believed  by  many  competent 
authorities  that  at  the  present  prices,  and  with  the  use 
of  proper  preservative  processes,  the  treated  ties  are 
the  more  economical.  The  same  may  be  said  of  wood 
for  other  purposes,  such  as  many  purposes  of  construc- 
tion, fence  posts,  eta  Even  if  the  economy  were  the 
same  in  the  two  cases,  allowing  for  the  cost  of  the 
preservative  process,  longer  life,  etc.,  a  due  regard  for 
the  conservation  of  our  resources  should  lead,  in  such 
a  case,  without  question  to  the  use  of  treated  timb^. 

4.  The  loss  by  conflagration  in  this  country  reaches 
figures  which  are  almost  incomprehensible.  Our  dwell- 
ing houses  are  largely  of  wood,  they  decay,  and  lai^ 
amounts  are  paid  annually  to  the  insurance  companies 
to  protect  the  owner  against  fire  loss.  In  European 
cities  wood  is  much  less  used.  Even  at  some  greater 
initial  expense,  it  is  very  probable  that  in  this  country 
structures  of  a  more  permcment  and  non-inflammable 
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character,  such  as  brick  or  concrete,  would,  in  the 
end^  if  everything  is  taken  into  account,  |m>ve  as 
economical  in  many  instancefl  as  wood.  Let  each 
individual  who  contemplates  building  a  house,  or  using 
wood  in  any  form,  consider  at  least,  with  care,  the 
poesibilitiea  and  the  economy  of  some  more  permanent 
materiaL  Let  him  take  account  of  the  interest,  the 
probable  life,  the  cost  of  renewal,  the  price  of  insur- 
ance, and  all  the  other  elements  entering  into  the  pro- 
blem, and  let  him  not  use  wood  unless  it  is  distinctly 
more  economical. 

5.  Matches.  To  refer  to  the  waste  in  matches  may 
seem  even  more  trivial  than  the  waste  in  lead  pencils. 
Nevertheless,  there  is  no  question  that  the  quantity  of 
wood  consumed  in  a  year  for  matches  is  something 
incredible  and  no  doubt  a  large  part  of  this  is  wasted. 
For  this  wood  a  straight-grained  timber  is  generally 
used,  and  the  smallneas  of  the  product  leads  to  the  cut- 
ting of  many  young  trees,  which,  with  proper  con- 
servation, should  be  allowed  to  grow.  The  portable 
saw-mill  perambulates  about  the  country  in  the  interest 
of  the  match  companies;  a  tract  of  woodland  is  bought 
from  a  farmer,  and,  instead  of  being  cut  economically, 
using  only  the  mature  trees,  it  is  swept  clean,  and  the 
life  of  young,  sound  timber,  which  in  a  few  years 
would  be  suitable  for  larger  and  more  important 
purposes,  is  ruthlessly  sacrificed.  It  is  probably  imprac- 
ticable to  bring  about  much  reduction  of  this  waste, 
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but  we  might  all  do  a  little  if  we  could  alter,  to  some 
extent,  our  attitude  of  mind.  In  the  first  place,  we 
often  use  too  large  matches.  A  large  size  is  used 
where  a  small  one  only  is  needed  for  an  instant,  and 
three-quarters  of  a  match  is  thrown  away.  By  using 
smaller  matches,  and  by  using  as  far  as  practicable 
some  of  the  modem  substitutes  for  the  wooden  match, 
a  saving  might  be  made  which,  in  the  aggregate, 
would  amount  to  a  larger  sum  than  most  of  us  imagioe. 

MINERAL  RESOURCES 

6.  We  are  all  of  us  wasteful  in  one  way  or  another 
of  mineral  resources,  among  which  €ire  included  coal, 
gas,  oil,  etc.  We  leave  gas  burning,  or  electric  lights 
turned  on,  and  lamps  burning,  when  we  could  just  as 
well,  and  better,  turn  them  o£P.  We  bum  more  coal 
than  is  needed  in  our  stoves  and  furnaces,  keeping  our 
houses  too  warm  for  health  and  comfort.  Let  each  of 
us  see  if  he  cannot  get  along  with  less  of  these  materi- 
als. In  our  use  of  iron  and  other  metals,  too,  we  are 
wasteful.  We  do  not  keep  them  well  protected  by 
paint,  or  otherwise,  from  corrosion,  although  it  would 
be  distinctly  to  our  ultimate  advantage  to  do  so. 

SOIL 

7.  With  reference  to  the  conservation  of  our  soil, 
those  who  are  engaged  in  farming  can  do  much,  by 
rotation  of  crops  and  by  the  prevention  of  erosion,  to 
conserve  their  productiveness.    One  of  the  most  serious 
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problems  for  us  as  a  nation  is  the  conservation  of  soil 
fertilify.  The  reckless  robbing  of  tiie  soil  of  American 
farmers  portends  disaster  for  future  generations,  and 
its  dire  results  are  already  felt  in  some  existing  econom- 
ic conditions.  This  waste  is  due  partly  to  erosion, 
partly  to  unwise  methods  of  cultivation,  and  partiy  to 
the  continual  withdrawal  of  valuable  elements  without 
replacing  them.  It  is  not  generally  recognized  how 
serious  a  waste  is  going  on  through  erosion,  and  few 
realize  the  fact  that  our  rivers  are  transporting  to  the 
sea  as  sediment  the  most  valuable  portions  of  our  soil. 
Iliis  erosion  is,  of  course,  most  serious  on  steep  slopes, 
but  moderate  erosion  is  continually  taking  place  on 
vastiy  larger  areas  where  the  slope  is  comparatively 
moderate,  resulting  in  a  far  greater  total  loss  of  boU. 
Every  man  and  woman,  but  farmers  particularly, 
should  be  made  to  see  the  importance  of  reducing 
erosion. 

Another  source  of  loss  of  fertility  results  from  tak- 
ing out  of  the  soil  year  by  year  the  same  valuable 
constituents.  Rotation  of  crops  would  to  some  extent 
prevent  this,  and,  with  proper  use  of  fertilizers,  would 
largely  increase  the  productiveness  of  our  farms. 
A  campaign  of  education  among  fanners  with 
reference  to  these  points  is  greatiy  needed.  They  will 
be  found  fully  discussed  in  the  report  of  the  National 
Conservation  Commission,  and  in  other  books  and 
articles  to  which  reference  is  made  in  this  report. 
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One  thing  which  might  be  greatly  encouraged  in 
this  country  is  tree  planting,  which  not  only  increases 
the  timber  supply,  but  on  steep  slopes  prevents  the 
erosion  of  the  earth.  Let  us  spread  the  gospel  of  tree 
planting,  and  see  to  it,  if  possible,  that  we  bring  about 
the  planting  of  some  young  trees  every  year. 

WATER 
8.  With  reference  to  the  conserration  of  the  waten, 
there  is  much  that  each  individoal  can  do.  One  great 
source  of  loss  to  the  community  is  the  excessive  waste 
which  takes  place  in  most  municipal  water  supplies. 
It  is  well  that  the  use  of  water  should  be  common,  and 
that  eveiy  individual  should  be  ^icouraged  in  cleanl; 
habits,  but  the  free  use  of  water  leads  to  an  enormous 
waste,  the  magnitude  of  which  is  seldom  realized.  In 
some  of  our  cities  the  consumption  of  water  is  160  to 
SOO  gallons  per  day  for  each  person  in  the  popnlatira. 
Such  a  use  is  ille^timate  and  extravagant  Statistia 
show  that  less  than  100  gallons  a  day,  and  in  some 
cases  considerably  leas,  is  ample,  if  waste  is  prevented. 
The  proper  amount  of  consumption  will,  of  ooone, 
depend  upon  circumstances.  Manufacturing  establiab- 
ments  use  considerable  water;  much  is  used  for  epnuii- 
ling  lawns  in  the  summer  time,  depending  upon  Sk 
climate.  There  is  no  question,  however,  thst  oa 
account  of  leaky  fixtures,  carelessness  in  allowing  wata 
to  run  when  it  ought  to  be  shut  off,  allowing  it  to  nm 
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in  the  winter  time  in  order  to  prev^it  Greezing,  and  in 
oountlesB  other  ways,  a  tremendous  expense  ia  actually 
entailed  upon  the  community. 

lie  average  cost  in  American  cities  of  a  gallon  of 
water  is  about  .OOfic.  If  a  supply  of,  let  ue  say,  60 
gallons  per  capita  per  day  is  sufficient  without  waste — 
and  the  experience  of  cities  which  have  meters  indi- 
cates that  this,  under  ordinary  circumstances,  would  be 
ample — it  follows  that  if  100  gallons  per  capita  per 
day  are  used,  each  individual  wastes  during  the  year 
an  amount  of  water  costing  $0.73;  while,  if  160  gal- 
lons are  used  per  capita  each  day,  each  individual 
wastes  per  annum  an  amount  whose  value  is  $1.8S. 
If  the  population  of  a  ci^  is  100,000,  the  total  waste 
at  100  gallons  per  diem  is  278,000  per  annum,  and 
at  IGOgallonsper  diem  is  S182,000perannum.  These 
figures  indicate  into  what  large  sums  the  waste  from 
this  source  may  run. 

In  the  above  paragraphs,  the  object  has  been  to 
put  in  a  concrete  form  some  illustrations  of  the  oppor- 
tunities which  will  present  themselves  to  the  individual 
man  for  advancing  the  cause  of  conservation.  De- 
pendent upon  his  surroundings  and  his  business,  every 
individual  will  find  many  opportunities  to  advance  this 
cause,  but  unless  he  realizes  this  in  a  concrete  way,  and 
takes  advantage  of  his  opportunities,  newspaper  articles, 
periodicals  and  books  on  this  subject  will  produce  but 
little  effect 
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There  is  grave  danger  that  somey  and  peifaaps 
much,  of  the  progress  which  has  been  made  will  be 
lost  There  is  at  the  present  time  no  unity  of  action 
throughout  the  country.  Wise  laws  would  undoubt- 
edly much  help  the  cause  of  conservation.  These  laws 
should  be  partly  national  laws,  passed  by  Congress, 
and  parUy  state  laws,  passed  by  the  state  legislatures; 
but  these  should  in  all  cases  be  properly  co-ordinated, 
so  that  they  will  all  work  together  for  a  common  pur- 
pose. With  Congress  pulling  in  one  direction,  and 
state  legislatures  in  another,  and  perhaps  in  an  opposite 
direction,  the  cause  of  conservation  will  not  be  pro- 
moted, but  will  be  seriously  hindered. 

The  Congress  of  Governors,  called  together  in 
1908,  was  productive  of  much  good,  not  only  in  induc- 
ing wide-spread  interest  in  the  subject,  but  in  pro- 
moting harmony  of  feeling  between  all  sections  of 
the  country.  The  various  irrigation  congresses  which 
are  held  from  time  to  time,  and  particularly  the  Con- 
servation Congress  held  each  year,  promote  the  same 
object  It  cannot  be  too  strongly  emphasized,  how- 
ever, that  complete  harmony  of  action  is  necessary  for 
the  best  results,  and  that  the  individual,  the  profes- 
sional societies,  the  states  and  the  nation,  should  unite 
in  taking  immediate,  uniform,  and  energetic  action  to 
keep  awake  the  interest  in  the  subject  and,  by  well- 
devised  and  harmonious  laws,  as  well  as  by  the  widest 
publicity,  to  promote  this  great  cause,  upon  which  our 
future  as  a  nation  so  largely  depends. 
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